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PREFACE- 



In this work an effort has been made to treat the subject 
of Arithmetic with that strictness of method which is appro- 
priate to the nature of every branch of mathematical science. 

By a new arrangement of several subjects, (consequent upon a 
regard to what has seemed the most natural order of instruction, 
a wider range of application has been assigned to general Rules. 
Decimal Fractions, for example, include Federal Money ; and 
the Reduction of quantities to diffe^^ent denominations, whether 
Integers, Vulgar Fractions, or Decimals, — usually forming three 
divisions of Arithmetic, requiring half a dozen tlules, — is pre- 
sented under two consecutive Rules in Reduction descending, 
and ascending. Other simplifications in the structure of the 
work, will be noticed bv the intelligent Arithmetician, and 
need not be here specified. They will all be found to facilitate 
the acquisition of the science, in the only way in which any 
science can be effectually acquired — by apprehending its 
general principles, and carrying those principles into their 
particuiar applications. 

Some changes in nomenclature have been introduced, from a 
belief, strengtiiened by the concurring opinions of numerous 
literary and scientific friends of the author, that such changes 
would be useful, and would thus be liSiely to succeq^. For 
" denominate number,^* applied to such an expression as Z^btishels 
of grain, foz" example, is substituted numomidl quantity, or 
simply monomial : and for " compound number,''* or " compound 
denon^nate number,'* applied to such an expression as 3 bu. 
2 pk. 5 qts. of grain, is used polynomial quantity, or simply 
polynomial. These terms, monomial and polynomial, are liter- 
ally appropriate to thp designation of lie quantities to which 
they are thus applied; and, having the advantage of greater 
brevity and precision than tikose for which they are substituted, 
they will be fouqd to introduce real improvements in the 
«omposition of the Rules relating to sjjich quantities. 

• • • 
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W PREPACK. 

''^ Pai tnership,*^ or "Fellowship," is superseded by Partitive 
Propori'um. O? the two former terms the first is properly a com- 
inerciaL the second a moral term : neither of them is significant 
of any arithmetical principle or operation. Partitive Proportion 
is properly, and in a general sense, descriptive of Proportion 
applied to dividing a given quantity into two or more parts^ 
which shall have a given ratio, one to another ; and such is the 
purpose to be effected in all questions falling under this division 
of Arithmetic. ^^ Alligation*^ is superseded by Medial Propor- 
tion. The former designation refers to the mere expedient 
of drawing a line between two numbers entering into a 
calculation; and expresses nothing. as to the nature of the 
arithmetical subject to which it is applied. In the treatment 
of Alligation, so called, the primary purpose, on which all 
others peculiar to the subject depend, is, to assign the ratios 
of two quantities, at diflerent rates of value, for a compound 
of a given medial or Tnean rate of value. This is effected by 
tlie simplest application of Inverse Proportion ; and the term 
Medial Proportion, as defined in this treatise, with the accom- 
panying Rule, places the subject in connection with the scien- 
tific principle on which it ppmarily depends. " 

•Various minor changes in phraseology will be noticed in 
difibrent parts of the present work. Wherever jt was conceived 
that, by this means, any thing could be gained on the score of 
precision or distinctness in the presentation of any particular 
subject, ney terms or modes of expression have been employed ; 
and, in a few instances, the more perfect language of the higher 
mathematics has been put under contribution to these ends. 
As an example of the latter, may be mentioned " Variation 
or General Proportioti.** The very brief sketch of this subject 
has been given because the phraseology appropriate to it is 
convenient in stating the proportions of quantities, in a general 
way ; particularly in distinguishing between direct and inverse. 
Proportion. And here it may be necessary to remark that 
Inverse Proportion Kas been somewhat minutvly treated on 
account of th6 use which is made of it in the higher appli- 
cations of Proportion — notwithstandiag its entire omission in 
many Arithmetics, as well as in Algebras and Geometries. 

In range ofsvhjects, this work embraces what has been consid- 
ered a proper course of Arithmetical instruction and exercise 
lor schools ; all that^ is necessary to a business education, 
so far as this science is concerned ; and^ertainly all that can 
be advantageously assigned to this department, in a regular 
course of mathematical studies. Whatever subjects, treated 
in similar works^ are omitted in this, have been omitted from 
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the consideration of their inutility for business purposes,— from 
the calculations which they require being fully provided for by 
the Principles and Rules here given, — from a regard to the 
superior facility with which they are treated in Algebra, now 
eeneraHy introduced into respectable schools, — or, because 
depending on the principles of Geometry, they cannot be 
presented satisfactorily in Arithmetic. 

The practical exercises^ it is hoped, will be found sufficiently 
numerous, and well adapted to the purpose intended. They 
have been prepared with studious care, and with special 
reference to disciplining the mind of the student in the princi- 
ples and applications of the science. Commencing always with 
the most simple that can be presented under each Rule, they 
advance gradually to th» more complex, — to such as seem fitted 
to excite the reflections and reasonings of the student, without 
which, it should ever be remembered, but little intellectual 
cultivation can be secured. In the earlier stages of education, 
it is by exercises rationally performed, more th^ by demonstra- 
tions of abstract propositions in science, that the intellectual 
faculties are to be awakened to invigorating efforts ; and this 
consideration has been kept constantly in view in the requisi- 
tions made upon the student in the arithmetical course here 
given. 

As the result of much experience in teaching, in every grade 
of schools, from the lowest to the highest, — and of long 
continued, anxious labor in its preparation, before its different 
parts could be reduced to such system and simplicity as would 
please himself, — the author submits this work to the judgment 
of his fellow laborers in the great field of education, fully 
sensible how much its success will depend on their favorable 
opinions. 

To several distinguished teachers, by whom the work was 
examined in the manuscript, the author is under obligations 
fot encouragement and aid. What he considers one of its 
most valuable features, is due to the suggestions of Maj, 
Thaks LindsUy, of the Faculty of the Kentucky Collegiate 
and Military Institute ; recently a member of the Faculty of 
Transylvania University : and ta Mr. William Tufts, Jr., a 
member of the graduating class in the latter institution, the 
work is largely indebted for the accuracy which is believed to 
have been attained in its final revision. 

Transylvania University, June 28th, 1849. 



VI PREFACE. 

REMARKS ON THE MOST CONVENIENT AND EFFECTUAL METHOD 

OF USING THIS WOR^. 

1. The Analysis of Contents presents the topics to be noticed 
by the Teacher, in an oral examination on the explanatory, 
preceptive, and demonstrative parts of the book. The student 
will prepare himself by mastering the subjects referred to by 
the figures in the parentheses, which correspond with the series 
$1, §2, §3, &c., in the body of the work — and the demonstrations 
included between the OCT .i^. 

The Teacher will however be able to proceed with such 
examination, without using the Analysis, except for convenience 
in reviewing considerable portions of the work at once. 

2. The oral exercises on Definitions, or principles prelim- 
inary to the Rules, should be required ; and may easily be 
carried to greater length, at the discretion of the Teacher. 

3. The Examples immediately following the Rules, carefully 
studied by the learner, will generally supersede the necessity 
of explanation from the Teacher. 

4. The Operation inculcated by the Rule being fully mas- 
tered, — ^before entering on the practical Exercises with his 
slate, let the learner read each question, and g!ve a verbal, 
explanatory solution, according to the principles involved, as 
exemplified for numerous questions in diferent parts of the 
work. Thid will require him to reason out the solution before 
coiftmencing his numerical operation ; and will thus obviate 
the objections urged by many against furnishing him with the 
ansuoers to the questions. The Teacher will judge on what 
parts of the work this method may be advantageously employed. 

6. The Exercises on Chapter II, Chapter III, and so on 
through the book, involve all the operations belonging to the 
particular Chapter, and may be used, at any time, for review 
and examination. Being somewhat more complex than those 
connected with the separate Rules, the Teacher will judge in 
what cases it might be best to omit them in first going through 
the book. These Exercises, in connection with the Analysis 
of Contents, will afford pecuUar facilities for general examina- 
tions, oral and operationcU. 
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This Analysis is designed to be used in an oval eamninaftion,'in reriew. 
The Teacher will name the topic as presented in this table : the Leaner will 
respond according to his knowledge of the sabject. 

For example ; the Teacher will say ** Arithmetic ;"• tiie Lesmer wiU 
respond " Arithmetic is th% science of Numbers ; or, when practically 
spplied, the act of Calculation." 

The figures following the topics, in a parenthesis ( ), refer to the sucees- 
sive parB{;raphs of the work. 

CHAPTER I.— Page 1. 

FlXUimrABT DU1!fITION8«^l||CMEEATXON^-4r0TATI0N. 

Science and Art (1)— The Rales of art, on what founded— Unity aiid Num- 
bers (2) — Quantity (3) — Why numliers are quantities — Mathematics (4) — ^Most 
general divisions of tlie science — Arithmetic, what — Geometry, what — An 
abstract number (6) — A concrete number (0) — Similar concrete liumMf^s (7)— 
Dissimilar concrete numbers (8). 

NUMERATION (9)— Paex 8. 

Numbers how named — Different orders of units (10)— 'A unit of the first 
order — Units of the second order— Units of the third ordef^— Units of the fourth 
order— Scale of Numeration (ll)^Numeration Table (19). 

NOTATION (13).— Paok5. 

What these figures are sometimes called— Significant figures— Tens, Hun- 
dreds. ke.j how denoted (14)— What the several figures from right to left denote 
—The simpU value of a figure (15)— The local valne of a ^^re (16)— How the 
local value increases towards the left— Use of or cipher (17)— A Rule in 
Arithmetic (18). 

RuLS I. To numerate or ridd a row vf Figures (19). 
RuLK IK To wriu injigures arty gicem Number (20). 

Values of the Billion, Trillion, A&c, in the French system of Nameration (91) 
— Vsluesof the Billion, Trillion, 4bc., in the EngUsh systeih of Numeration. 
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CHAPTER II.— Paqb 9. 

ADDITION. — BUBTRACTION.-^in7LTIPLICATION. — ^DIYIBION. 

ADDITION (22). 

How the Sum found may be regarded — Relation of the whole to its parts (23) 
— Sign of Addition (24) — Sum of similar concrete numbers (25)~-WhetheT dis- 
stmilar concrete numbers can be added together'H28). 

Rule III. To add two or more nurribers together (27). 

07 The left hand figure in the amount of any column — These tens when car- 
ried te the next column on the left — Effect of thus carrying one for every te». jni 

Principles on which the Rule depends (11 and 83) — How the operation may 
be verified (28). 

SUBTRACTION (29)— Pagr 16. 

What the less number is called — ^The greater — ^Addition and Subtraction, how 
related to each other (30) — What given and what to be found in each — Sign of 
Subtraction (31) — Difference of similar concrete numbers (32)— Whether two 
iftMimitor concrete numbers can be subtracted, ^he one from the other (33) — 
Constant Difference of two numbers (34). 

RuLJS IV. To subtract oru number from another (35). 

D^The ten added to any upper figure — ^Effect of these additions — ^The several 
figures in the remainder. ,£j\ 
Uow the operation may be verified (36). 

MULTIPLICATION (37).-Paob 21. 

What the number multiplied is called — ^the multiplying number — ^the two to- 
gether — Addition and Multiplication, how related to each other (38) — Constant 
Product of two numbers <39)^Sign of Multiplication (40)-^Product of concrete 
numbcrf^41) — Whether a number can be taken concretely as a multiplier (42). 

RuLB V. 2b multiply by a number not exceeding 12; or by meh number with Or 

annexed (43). 

D3" The adding of the l^ hand figure in any product to the next product — 
How a tenfold value is assigned to the product, for each omitted in the right of 
either factor. .jf^J 

How the operation may be verified (44). 

RuLB VI. To multiply by any number exceeding 12, and eotUaining two or more 

SIGNIFICANT FIGURES (45). 

D3" Why the first product figure is set under tens, or hundreds^ kc.j when 
the multiplying figure is tens, or hundreds, k.c.^£y\ 
Principle on which the partitU products are added together (S3). 

DIVISION (46).— Page 31. 

What the number to be divided is called — the dividing number- the number 
or part found by dividing— ^The quotient of a less number divided by a greater, 
and how denoted (47) — ^Subtraction and Division, how related to each other (48) 
— Multiplication and Division, how related to each other (48) — What given and 
what to be found in each — Bniprocal of a number (50>-~Tbe Quotient aa a part 
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of the Dividend (51) — Sign of Division (dS) — Quotient when the dividend and 
divisor are similar coqcretu iiumberR (5:3) — Quotient when the dividend aitd 
divisor are dissimilar concrete uambers (54) — Remainder in diviaion (S6) — ^Tha 
Remainder used to complete the Quotient (56)— Constant Quotient (57). 

RuuB VIL To Divide by a number not exceeding 12 ; or fry such numbers with Qs 

annexed (58). 

■ * 

[Cr"rhe figures of the dividend first, taken in dividing — ^The first quotient 

figure — How its proper local value is assigned to the quotient figure— The excess 

belonging to any place in the dividepd — Principle on which Os may be omitted 

iu the right of the divisor if the same number of figures be omitted in the right 

of the dividend (57).«£^ 

How the operation may be verified (59). 

Rtiui VIII. . To divide by any nnsnber exceeding 12, and containing two or more 

SIGNIFICANT FIOURKS (60). 

ICr* How this Rule differs from Rule VII.,£3} 
* How the operation may be proved by Addition (61) — Sign of Aggregation (62) 
—Two numbers found from their Sum and Difference (63). 



CHAPTER III.— Paob 47. 

OOMPOSITX NUMBERS. PRIME FACTORS. COMMON MEASURE. OOMMON ^ 

MULTIPLE. 

C O AI P O S 1 T E N U iM B E R S (64). 

Decomposition of Numbers (65)— How a number is resolved in Division (66) 
—How any number whatever may be resolved— Sign of Equality (67) — Con- 
stant Product of several Factors (68') — Division by the Canceling ol Factors 
(69) — ^If the Product be divided by itself— How the cancellation of a number is 
denoted. 

RuLB IX. To multiply by means of Factobs (70). 

RuLB X. To divide by means of Factoks (71). 
fC^ A remainde/ after the first division— after the second division — A re- 
mainder after the first division X the first divisor, what it produces — A remain- 
der of the first quotient X the first divisor, what it produces — How these two 
remainders are to be used to find the trueremainder.,£;]] 

PRIME FACTOB^S,— Pagb 51 

A prime number (72) — How every composite number may be resolved (73). 
RiTLE XI. To resolve a compositk number into its prime fa£torsp\). 

COMMON MEASURE— Page 63. 

One number a measure of another (75)— An «jjfw number— an odd number— A 
common measure of two or more numbers (76)— The greatest common measure 
oi iwo or more numbers (77)— When two numbers are said to be prime to each 
other. 
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RuuK XIL lb jimd fftc ooMifDir xKAroBSS, t^ two ermore numbers (78) 
The greatest common measure of the dwiwr and dwidend (79)— The 
principle geoMralized for two or more numbers (80). 

RuLB XIII. 2b find iJu greatest common measure qf two or more nunAers (81). 

\J^ Principle inrolTed in this method of finding the greatest common mea^ 
^re of two numbers (79)— of three or more numbers (80)..^ 

COMMON MULTIPLE.— PAa% 67. 

One nomber a muUipie of another (8S)— A common muUiple of two or more 
numbers (83)— T^e least common multiple of two or more aombers (84). 

RcLB XIV. To find the common mitlttplss tff two 6r more numbers (85). 
RvLX XV. To find the least common muUiple of two or mors numbers (86). 

OCf* What of the divisors and numbers in the lowest line— why their product 
is the least common multiple.,jrfl 



CHAPTER IV.— Page 63 

nUCUMINART DEFINITIONS AND PUNCIPLUId — ^REDirCTION OV FKACTIONS. 

FRACTIONS. 

A Fraction (87) — One half, one third, two thirds, three fourths, &c. — How a 
fraction is denoted (88) — What the upper number is called — ^the lower — ^What 
each number shows — A proper fraction (89) — An itifproper fraction (90). 

What erery proper fraction expresses (91) — What erery fraction^ whether 
proper or improper, is equal to (9S)— Constant value of a fraetimi (93) — ^Princi- 
ples on which that truth depends (92 and 57). 

FRACTIOirS miDUCXS TO THSIB I.0WK8T TERMfl. — ^PAOX 66. 

Reduction in general, in what it consists (94) — A fraction reduced to lower 
terms (95) — A fraction reduced to its lowest terms (96)— Of the numerator and 
denominator when a fraction is in its lowest terms. 

RcLX XVI. To reduce a fraction to its lowbbt txbmb (97). 

Principle on which the Rule depends (9a) — AdvanUge of having a fraction 
in its lowest terms. 

FRACnONS RSDT7CXD TO A COMMON DKNOMINATOK. — ^PAOS 67. 

When two or more fractions are said to hav% a common denominator (98) — 
How two or more fractions may be reduced, mentally, to a common denomina« 
tor (99)— Two or more fractions reduced to their least common denominator (100). 

Rule XVII. To reduce two or^more Jraetions to a common dxnominatob (101). 

[CF* How lh9 two terms of each fraction are operated on, in finding a com- 
mon denominator— Principle on which the Rule depends (93).^f^ 
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How two fractions, haring different denominators, are most readily eompa^ 
with each other (103). 

XirTXOSB.8 Aim MIXEI) KITMBXaa RSDirCSil TO ZMPROPSB. FBAOTZOM.—* 

PAos 70. 
An integer, or integral number, (103) — A mixed number (104)— An integer 
under the form of an improper fraction (105) — What a mixed number may bm 
readily reduced to (106). 

Rule X Vlll. To reduce an integer or a mixed nutkberj to an improper 

fraetion (107). 

DiPXopEH rBACTioicB ucoccKD TO iirrxoKxs OB MixxD NiTifBKn. — Page (73). 
KVLK XTX. 3b reduce an improper /raetion to an integer, or a mixed number (109). 

When the fraction formed of Ae divisor and remainder, will be in its lowest 
terms — on what principle (79). 



CHAPTER v.— Page 77. 

ADDITION, SUBT&ACnON, MULTIFUCATION, AND DIYIBION OF FRAOTIONS. 

ADDITION OF F R A CTIO NS (109). 

By what means the sum of two or more fractions is found — How two or mora 
(Tactions may be added, mentally (110). 

RuuB XX. 2b add two or morefraeAone together (111). 
How mixed numbers may be added. 

♦SUBTRACTION OF FRACTIONS (113).— Paok 81. 

By what means the difference between two fractions is found — How one 
fraction may be subtracted from another, mentally (113) — How a proper frac- 
tion may be subtracted from an integer (114). 

— RuLK XXI. To subtract one fraction from another (115). 
How mtxetf numbers may be used in subtraction. 

MULTIPLICATION OF FR A CTIONS.— P ao b 86. 

Multiplying by a fraction, in what it consists (116) — Compound fractions (117) 
—Multiplying two or more fractions together, equivalent to what (118). 

RuLB XXII. To multiply a fraction by a fraction (1 19). 

How an integer and a fraction are multiplied t<^ether— How a mixed number 
may bemused in multiplication. 

KFTwo principles involved in the Rule for multiplying a fraction by a 
fraction. J^ 

Constant product of two fractions (ISO). 
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DIVISION OP FRACTIONS.— Paob 89. 

Dividing by a fraction, in what it consists (121)— The dividend as a prodvri. 
and the divi?or as one of \Xb factors (122) — Reciprocal of a fraction (123)— Re- 
ciprocal of a mixed nMfn2>«r— Complex or Mixed Fractions (124)— A complex 
fraction, equal to-what. 

RuLK XXin. To divide a fraction by a fraction (125.) 

How a fraction is divided by an integer — How an integer is divided by a 
fraction — How a mixed number may be used in division — How a mixed number 
may otherwise be divided by an integer. 

IXIF* Reason for dividing numerator by numerator, and denominator by 
denominator — When the terms of the dividend cannot be divided by those of 
the divisor without a remainder.,^] 

What part the quotient is of the dividend (120) — How compound and complex 
fractions are prepared for addition, subtraction.^c. (127). 



CHAPTER VI.— Page 97. 

Dl:CIMAL FRACTIONS. ^DECIMAL OR FEDERAL MONEY. 

A Decimal Fr«ction (I2S) — The simp'.e term decimalm-K itdgar fraction as 
distinguished from a decimal (129)— Notation of Decimals (130) — The first two 
figures on the rigrhi of the decimal point (131) — the first «Ar«— the first /our — A 
complex or mixed deciiAal (132) — What a vulgar fraction annexed to a decimal 
denotes — Whether it is lo be reckoned as in a separate place of decimals — 
Scale of decimals (133) — The system of numbering by tens, how carried from 
nnits. 

Rule XXIV. To read a decimal fraction (134). 

How tc^ prevent an ambiguity which might arise in the enunciation of deci- 
njals and mixed numbers. 

Ciphers annexeti to decimals (135) — Each between the decimal point ltnd*the 
Qrst significant decimal figure (136). 

Rule XXV. To denote tenths^ hundredths^ ^e., by decimal fractions (137). 

FEDERAL MONEY (138).— Page 101. 

The units of Federal Money — ^Table of Federal Money — ^The only denomina- 
tions in common use (139)— eagles, how expressed— dimes — cents — smaller 
values. 

Rule XXVI. For the decimal expression of federal money tl40). 

The first figure after the point in a decimal of a dollar (141) — the second — the 
first two together — the third — the fourth. 

Rule XXVII. To reduce a decimal to a vulgar fraction (142). 
Rule XXVIII. To reduce a vulgar fraction to a decimal (143). 
OCF* Principle on which the numerator may be divided by the denominator 
(02) — Each annexed to the numerator — Each decimal figure made in Uie quo- 
tient — Effect of thus multiplying and dividing by the same number, jrj i 

A complex reduced to a simple decimal (144) — Approximate decimals (145) — 
The number of figures to which an approximate decimal med be carried 
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ADDITION, SUBTRACTfON, MULTIPIJCATION, AND DITIBION OF DJCCUIALS AND 

FEDEKAL MONEY. ^PAGE 105. 

The objects of Addition, &c. (146)— Addition, &,c.. of Federal Money (147) — 
Why the methods of adding, subtracting, &c., are the same lor decimals and 
integers (14s). 

RvLB XXIX. For the addition of decimals (149). 
^ RuLB XXX. For the sttblraetion qf decimals (150). 

When the minuend has no decimal figures., or not so many as the subtrahend. 

Rule XXXI. For ike multipHeatton of decimals (151). 
Integral Os in the right of the multiplier. 

(CP Why the product of two decimal fractions must contain just as many 
decimal figures as both the factors. ,Sli\ 

Rin.B XXXn. For the division of decimals (152). 
When the divisor has more decimal figures than the dividend, or is greater 
than the dividend (regarding both as integers)— Ciphers annexed to the remain- 
der—Integral Os in the right of the divisor. 

DC^ Why the dividend must contain just as many decimal places as both the 
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PRELIMINARY DEFINITIONS. — NUMERATION. — NOTATION. 



Science and Art. 

§ 1. Science is knowledge reduced to a system, so as to be 
conveniently taught, and readily applied. — ^Art is knowledge 
applied to practical purposes. — The Rules of art are founded 
on the Principles of science. 

Umiy and yumbeit^, — Quantity . 

§ a. A Un\} is any thing regarded simply as one; and iVwwi- 
hers are repetitions of a unit. 

The numbei*s two, three, &,c., are repetitions of a unit or one. 

§ 3. Quantity is any thing which admits of being measured. 

Thus a line is a quantity, and we express its measure when 
we say it is so many/ee^ or irtches long. 

Is time a quantity ? Is industry a quantity ? Is weight a quantity 1 
Is hope a quantity ? Is distance a quantity ? Is virtue a quantity 1 

Are length, breadth, and height quantities? 

Numbers are quantities, since every number is necessarily 
measured by a unit, (§ 2) ; and numbers are necessary to 
express the measures of all other quantities. 

Thus we express the measure of a quantity of water by 
saying it ia Jive gallons; and the measure or weight of a quan* 
tity of iron by saying it is ten pounffs. 
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PRELIMINABT DEFINITIONS. 

$ 4. Mathematics is the science of Quantity. Its most 
general divisions are Arithmetic and Geometry. 

Arithmetic is the science of Numbers ; or, wken practical- 
ly applied, the art of Calculation. — Geometry is the science 
which treats of Extension, including length, breadth, and fieight 
or d^th. 

Of these two divisions of mathematical science, Arithmetic 
comes first in order ; and we begin by distii^uishing different 
kinds of numbers. 

Abstract and Concrete Mimbers. 

§ 5. An (abstract number is a number without any kind of 
units expressed ; as the numbers one, Jive, ten, a hundred. 

$ 6« A concrete number is a number of some kind of units 
expressed ; as the numbers one book,^ve men, a hundred dollars. 

Ib twenty an abstract or a concrete number ? le nine pounds an 
abstract or a concrete number? One hundred ? Tux) hundred miles? 

Give two other examples of alptract, and two of concrete numbers. 

Similar and Dissimilar Niamhers! 

$ 7. Similar concrete numbers are such as express the same 
hind of units ; as three dollars and^ve dollars. 

$ 8. Dissimilar concrete numbers are such as express dif" 
fsrent kinds of units ; as three dollars and Jive miles. 

Are four inches and seven inches, similar or dissimilar concrete num- 
bers ? Nine pounds and twelve yards 1 One cent and fen pints 1 

Give another example of similar concrete numbers. Of dissimilar 
concrete numbers. Give another example of each kind. 

The groundwork of a thorough knowledge of Arithmetic 
must be laid in the principles of Numeration and Notation ; 
for on these principles depend the four fundamental opera- 
tions in Arithmetic — Addition, Subtraction, Multiplication, and 
Division. 
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NUMERATION. 

$ 9. Numeration is the method of naming abstract num- 
bers. Numbers are named as so many units, tens, hundred*, &c. 

Thus eleixn is (me and ten ; 

twelve is tv)o and ten ; 
thirteen is three and ten ; 
seventeen is seven and ten. 

Tuoeniy is two tens ; 
ttoeniy-Jlve IB two tens 9.nd Jive ; 
thirty-nine is ^ree tens and nine. 

A hundred is ten tens ; 
A thousand is ten hundred. 

A million is ten hundred thousand, or a thousand thousands. 
A hiUion is ten hundred millions, or a thousand millions. 
A trillion is ten hundred billions, or a thousand billions. 

In like manner Numeration proceeds through quadrillions, 
quintiUions, sextiUions, septiUions, octillions, nonmions, dedUions, 
undeciUions, duodeciUions, &c. 

What two numbers are implied in the nume fourteen ? In the name 
fifteen ? In eighteen ? In fifteen 1 In seventeen 1 

What is implied in the name twenty? In the name twenty-one ? In 
thirty 1 In forty ? In fifty 1 Sixty 1 Seventy T Ninety 1 

A quadrillion is how many ? A quintillion ? A sextillion ? A aep- 
tiilion 1 An octillion ? A nonillion 1 A duodeciUion ! 

Diff^erent Orders of Units. 

$ 10. The naming of numbers by tens, hundreds, &c., intro- 
duces different orders of units in Numeration. 

The numbers two, three, four, &c., are repetitions of the 
simple unit one, which is called a unit of the first order. 

Twenty, thirty, forty, &c., are, respectively, two tens, three 
tens, four tens, &c.; and in these repetitions of ten, ten is re- 
garded as a unit of the second order. 

So in repetitions of a hundred, as two hundred, thre§ hun- 
dred, &c., one hundred is regarded as a unit of the third order. 

In like manner, one thousand is made a unit of the fourth 
order; and so on. 
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In the number Three hundred and foriy-seveUi for example, we 
find seven units ol i\iejirst order , four of the second, and three of 
the third. 

In the number Five thousand^ nine hundred and foWy we find 
four units of the^r^^ order, norue of the second, nine of the thii d, 
smdfive of the fourth. 

How many units of the first and second orders , respectively, do you 
find in the nthnber Twenty-five ? In the number Thirty-one ? In the 
number Seventy-six ? In the number Nineteen 1 In the nuuiU'r 
Ninety-nine ? 

How man^ units of distinct orders are found in the number Five 
hundred and thirty-four ? In the number Nine hundred and fifty-one ? 
In Three thousand seven hundred and sixteen ? In Eight thousand one 
hundred and seventy 1 

Scale of NumeraJtMm. 

§ 1 1. Ten of any lower order of units make one of the next 
higher order ; or, one of a higher order makes Un of the next 
lower order. 

Thus ten units (of the first order) make one ten. 

How many Tens make One hundred 1 How many Hundreds make 
One thousand'? How many Hundreds make Two thousand? How 
many Hundreds make Three thousand? 

One million is how many Hundred thousand ? One billion is how 
many Hundred millions ? One trillion is how many Hundred billions 1 

Xv/meration Table, 

§ 19. The ascending orders of units are given from right 
to l^ft, in the following Table : 



•^ ^ I J J 

6* § ^ 0» 



53 I J g J J J I I -g 




Kecite-the orders of units, ascending , from Units to Decillions. Recite 
theai, descending, beginning with Hundreds. Beginning with Thou- 
sands. Beginning with Tens of thousands. Beginning wi;h Hundreds 
of thousands. ' Beginning with Millions. Beginning with Billions. 

What are the relative values of these different orders of units (§ 1 1)1 
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NOTATION. 

S 13« Notation is the method of dencHng numbers by nu- 
meral characters orjiffures, 

• 

These Figures — sometimes called the digits of numbers— are 
1 one, 2 two, 3 three, Afntr, bfive, 6 six, 7 seven, 8 eight, 9 fune, 
and the zer9 or ctp&er, which denotes nothing. 

The figures from 1 to 9 inchisiye, are significant; the it 
insignifiSiM. 

Tens, Mindreds, tkc. — Aoter denoted. 

$ 14* Tens, hundreds, &c., are denoted by two, ffiree, d^c., 
figwres in a row, right and left, — ^the first on the right being 
cmi^v, — ^the second, tens, — ^the third, hundreds, and so on, accorf 
ing to the ascending orders of units. ($ 12.) 

Thus 12, 1 ten and 2, that is, twelve; 
123, 1 hundred, 2 fefu, and 3; or one hundred and hoentg^ree. 

What would be the value of 4 in the first place on the right 1 In 
the second place ? In the third place ? ui the firaith place ? 

Simple wnd Local Valuer. 

{ 15. The sfm/»2e value of a figure is that which is ex- 
pressed by the simple name of the figure — ^being its value 
when used cHon/e, or in the units' place. 

Thus the simple value of 5 v&five; 
and b has its simple vahie in 25, 2 terns and 5, or twenig-five. 

$ 16. The local value of a figure is that which arises from 
its pUue in a row of figures~7-being its simple value increased 
tcnfeid for each place it is removed from units toward the left. 

In 25,2 has the local value 2 tens, which is 10 times the 
simple 2; and in 125, 1 has the local value 1 hundred. 

3 in the second place from the right would be how many times the 
wt^leSl In the third place] In the iburth place ? Inthefifth? 

Use of Zero or Cipher. 

§17. The zero or cipher, having no value, is used to oc- 
cupy vacant places in notation; and thus to assign a required 
local value to another figure, by removing it the proper distance 
from the units' place. 

Thus 10, 1 with a occupying the units* place, denotes Ten, 
so, 100, 1 with two Os for tens and units, is One himdnd* 
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How may the figure 2 be made to denote 8 tens, or twenty ? How 
may it be made to denote 8 Aundlrecf^ ^thmuand? ^mitkons? 

How may 3 be made to denote 3 handled ? 3 thousand ? 30 thoo- 
aandl 3 hundred thooaand ? 3miliions1 3 hundred millions 1 

RULES OF ARITHMETIC. 

$ 18« A JRufe, in Arithmetic, is a prescribed mode of per- 
forming an Arithmetical operation. 

RULE I. 

{ 19. To Numeral cr read a row of Figures. 

Call the soccessiye figures unUs, tens, hundredSf &c., from 
right to h^d 12), and then read them according to their re- 
spective names or values from left to right. 
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To read the number 



704360621 

Calling the figures, one after another, units, tens, hundreds,&c.f 
from right to left, we find the last figure 7 to be hundreds of 
millions. Then reading from left to right, we say. 

Seven hundred and fowr millions , Three hundred and sixty thou^ 
sand. Five hundred and twenty one. 

EXERCISES. 

Read each of the following numbers^ — ^from the top to the 
bottom of each column. 



Ist, . ., . 


. 11 


16th, . . 


. . 610 


31st, . . 1000000 


2nd, . . 


. . 12 


17th, . . 


. 701 


32nd, . 6400376 


3rd, . . . 


. is 


18th, . » 


. . 900 


33rd, . . 7347631 


4th, . . 


. . 16 


19th, . . 


. 1000 


34th, . 20000000 


5th, . . . 


. 19 20th, . . 


. 3800 


3dth, . 34000000 


6th, . . 


. . 20 I 2l8t, . . 


24000 


36th, . 76603740 


7th, . . . 


. 21 ^ 


22nd,. . 


. 37220 


37th, . 80730783 


8th, . . 


. . 30 


23rd, . . 


40079 


38th, 300000000 


9th, . . . 


. 34 


24th, . . 


. 71003 


39th, 473830731 


10th, . . 


. . 40 26th, . . 


89060 


40th, 380707349 


nth, . . . 


. 49 26th, . . 


. 94376 


4l8t, 701803909 


12th, . . 


. 100 27th, . . 


100000 


42nd, 890760640 


13th, . . . 


. 206 28th, . . 


270270 


43rd, 4000000000 


14th, . . 


. 300 29th, . . 


341 143 


44th, 6738146839 


16th, . . . 


. 473 , 30th, . . 


404404 


46th, 9030707301 j 
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KOTATION. 
RULE II. 



$ 20. To torUe in Figures any given Number, 

Place proper figares from Uft to rights to denote the number 
in each of the descending orders of units, from the highest in 
the given number down to simple units; observing to fill each 
vacant place with a 0. ($ 17.) 

EXAMPLE. 

To write in figures the number 

Three miliUms, twenty-five thousandyond thirty. 
The descending orders of units in this number, are 

3 miUionsy 2 tens of thous., 5 thousands, and 3 tens. 

Hence we write it, 

3025030; 

in which the vacant places of hundreds of thousands, hundreds, 
and units, are filled with Os. 

EXEKCISES. 

Write in figures each of the following numbers: — 



1. One hundred. 

2. Two hundred and one. 

3. Three hundred and ten. ' 

4. Four hundred and five. 

6. Five hundred and fifteen. 

6. Six hundred and twenty. 

7. Seven hund. and thirty-four. 

8. Eight hundred and eleven. 

9. Nine hund. and ninety-nine. 

10. One thousand. 

11. Two thousand and nine. 

12. Five thousand and ten. 

13. Seven thous. one hundred. 

14. Three thousand and five. 

15. Eight thous. and nineteen. 

16. Nine thous. and eleven. 

17. Four thousand, five hun- 
dred and seventy-eight. 

18. Ten thousand. 

19. Twelve thousand and ten. 

20. Twenty thousand and nine. 



21. Fifty -four thousand, one 
hundred and twenty-three. 

22 . Eighty-seven thousand, five 
hun(&ed and seventy-eight. 

23. Seventy-one thousand, two 
hundred and one. 

24. Forty thousand, three hun- 
dred and two. 

25. One hundred thousand. 

26. Two hundred and thurty 
thousand, one hundred. 

27. Five hundred and one thou- 
sand, two hundred and three. 

28. Seven hundred and thirteen 
thous., four hundred and fifty. 

29. Nine hundred and ninety- 
nine thousand, and one. 

30. Eight hundre^d thousand, 
and seven hundred. 

31. Nine hundred and one thou- 
sand, one hundred and nine. 
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NOTATION. 
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32. One million. 

33. Five millions, five hundred 
thousand. 

34. Nineteen millions, two hun- 
dred and forty-seven thous. 

35. Thirty millions, one hun- 
dred and fitly thousand, seven 
hundred. 

36. Seventy-five millions, eight 
hundred and sixty-four thou- 
sand, nine hund. and twelve. 

37. Eleven millions, seven hun- 
dred and fourteen thousand. 

38. Twenty-nine millions, four 
hundred and one thousand, 
two hundred and ten. 

39. Thirty millions, nine hun- 
dred and twenty thousand. 

40. Seven millions, eighty-five 
thousand, six hundred and 
forty-nine. 

41 . Eighty-five millions, eighty- 
seven thousand, four hundred 
and ninety seven. 

42. Ninety-nine millions, one 
hundred and eleven thousand, 
one hundred and one. 



43. One hundred millions. 

44. Three hundred millions, 
one hundred thousand. 

45. Five hundred and thirty- 
four millions, nine hundred. 

46. Six hundred and nine mil- 
lions, fifty thousand, one hun- 
dred and twenty-five. ' 

47. Nine hundred and seven- 
teen millions, five hundred 
thous., four hundred and sixty. 

48. Five hundred millions, six- 
ty thousand, three hundred 
and four. 

49. Seven hundred and ten 
millions, one hundred thou- 
sand, five hundred and nine- 
ty-one. 

50. Three hundred and one mil- 
lions, seven hundred and ten. 

51. Eight hundred and six mil- 
lions, nine hundred and nine- 
teen thousand, one hundred. 

52. Nine hundred and ninety- 
nine millions, nine hundred 
and ninety -nine thousand, 
nine hund. and ninety-nine. 



French and English Numeration, 

$ 31. In the French system of Numeration, which prevails 
in continental Europe, and in America, a ikoftisa^nd millions 
make one hiUion, a thousand billions make ons trillion^ and so 
on ($ 9 and § 12). 

In the English system, a million millions make one billion, a 
million billions make one trillion^ and so on. 

Hence, in this system, after hundreds of millions, the ascend- 
ing order of units are, thousands of millions, tens of thousands 
of millions, hundreds of thousands of millions, billions; and in 
like manner after hundreds of billions, &,c. . 

For example, the number 3 840 930 670 820, in the French 
system, is 3 trillions, 840 billions, 930 millions, 670 thousand, 
eight hundred and twenty. 

In the English, it ii 3 biUums, 840930 miUians, 670820. 



($ 22—23.) 



ADDITION. 
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CHAPTER II. 



ADDITION. SUBTRACTION. — MULTIPLICATION. — DIYISION* 



ADDITION. 

§ 22« Addition consists in finding the sum or aggregaU 
amount of two or more numbers. 
Thus the swm of 4 and 5 is 9; or 6 added to 4 makes 9. 

What is the sum of 7 and 3? Of 6 and 4? Of 8 and 6? 

The Sum found may be regarded as a whdU^ of which the 
given numbers are ihe parts. 

What is the sum of 4, 6 and 8 1 Then what is the whokf and what 
are its parts ? What is the sum of 10, 4, and 31 Then what is the 
whole, and what are its parts ? 

$ 23* The whole is equal to the sum ofdU itsparp. 

Recite the elementary sums of numbeTs ; thus I and I are 2 ; 1 and 
S are 3 ; 6cc — 2 and i are 3 ; 2 and 2 are 4 ; dec., as given from left 
to light in the 

Addition Table, 



1 1 and 1 are 2 2 ar§ 3 3 art 4 


4 are 5 5 are 6 6 ore 7 7 ore 8 


Sare 9 19 are 10|| 


2 and 


I are 3 


3 are 4 


3ar« 5 


4 are 6 


5 ore 7 


6 are 8 7 ore 9 8arcl0|9arcll | 


Sand 


I are 4 


2 are 5 


Sore 6 4 ore 7 6 ore 8 Gore 9 7arel0 8arell 


9 are 1*2 


iand 


lare 5 


2 are S 3 are 7 


4 ore 8 


5 ore 9 6 are 10 


7 ore 11 


8 are 12 


9arwl3 


5 and 1 are 6 


2 are 7 


Sore 8 


4 ore 9 


5 ore 10 


6 ore 11 7 ore 12 


8 are 13 


9 are 14 


6 and 1 are 7 


3 are 8 


3 ore 9 


4 are 10 


5 are 11 


6 are 12 


7 are 13 


8 ore 14 9 are 15 


7 and 


1 are 8 


2 are 9 


3 ore 10 4 ore 11 


5 are 12 6 are 13 


7 ore 14 Sore 15 


9 ore 16 


II Sand 


lare 9 


3 are 10 3 are 11 4 are 12 


5 are 13 


6 are 14 7 are 15 


8 ore 16 


9 ore 17 


Band 


1 are 10 


2*ltre 11 3 are li 4 are 13 5 are 14 6 are 15|7 are 16 8 are 17 9 are 1 8 


10 and 


larelX 2 or« 12 3 ore 13 4 oreU 5 are 15 6 ore 16 7 ar« 17 8orel8 9arel9 


U and 1 are 12 


|3 are 13 3 are 14 4 are 15 5 are 16 6 are 17 7 ore 18 8 ore 19 9 are 20| 


I2and\l are 13 2 are lA 


3 ore 15 


4arel6 6arel7 6arel8 7arel9 8ar«20 9are21 



10 - ADDITION. (§24. 

Sign of Addition. 

% 94. The sign -{-, called plus, placed between numbers, 
signifies that the numbers are to be ixdded together. 

Thus 6-|-4, 6 flus 4, signifies 5 and 4 added together. 
What is the sum of 4+3-f.2 1 Of 64-4+8 1 Of 7+34-4+6 1 

Sum of Concrete Numbers, 

% 25* The sum of similar concrete numbers, is a concrete 
number of the same kind. 

Thus, the sum of 6 oents and 4 cerUs is 9 cents. 

What is the sum of 6 pounds + 5 pounds 1 Of 7 days + 3 days + 
6 days \ Of 10 miles -f- 9 miles 1 Of 12 pints + 6 pints + 2 pintsl 

f 36* Dissimilar concrete numbers cannot be united in one 
number. 

Thus we cannot add 5 cents and 3 days together. 

RULE III. 

$ 27* To Add two or more JVumhers together, 

1. Set the numbers one under another, with units under 
units, tens under tens, &c. 

2. Proceeding from right to left, add up each column' of 
figures, and under each set its amount, if less than 40. 

3. If the amount be 10 or more, set down its right hand 
figure, and add the left figure or figures to the next column. 

Set down the whole amount of the last column. 

EXAMPLE. 

To find the Sum of 930+6764+8621 

930 
6754 
8621 

16 305 

Having set units under units, tens under tens^i&c, we say 1 
and 4 are 5, and set 5 under the units' column. 

Then, 2 and 5 are 7, and 3 are 10. We set the under the 
tens' column, and add or carry the 1 to the next column; thus 
1 and 6 are 7, and 7 are 14, and 9 are 23. We set 3 under 
that column, and say 2 and 8 are 10, and 6 are 16. 



$ 28.) ADDITION. 11 

Q^The kft hamd figure in the amoont uf any ooloimi, dflootoi IIm 
number of tens in that amount ; and these ieiru are ao many uniU whan 
canied to the next column on the left. (§ 11.) 

In the preceding example, the amount of the iem^ column ia 10 teru. 
Bat 10 tens being 1 hundred, we set down no tetu, and add I to tfa« 
hundreda' column, — ^which makes 23 hundredit, or 2 thouaands and 3 
hundreds. The 3 is put in the hundreds' {^ace, and the 2 is added to 
the thousands' column, making 16 thousands. 

By thus carrying one for every ten, from light to left, we find the nun^ 
ber belonging to each distinct order of units in the sum of the several 
numbers. The whole ia equal to the sum of all ita futM^^ 

The Operaium Proved, 

$ 38. Addition may be verified or proved, by adding the sev- 
eral columns of figures downwards; the Sum must be the same 
as when they are added upwards. 

Thus to prove the operation in the preceding example, we 
begin at the top, and say 4 and 1 are 5; then 3 and 6 are 8, 
and 2 are 10. Setting down the 0, and carrying the 1, we say 
1 and 9 are 10, and 7 are 17, and 6 are 23; tiien 2 and 6 are 8, 
and 8 are 16. 

The Sum found is the same as before. 



EXERCISES. 

1. John has 95 chestnuts, Thomas has 180, find Charles 270; 
what number have they all together ? 

The whde number ofchestnvis wiU be found by adding together 
95, 180, and 270. Ansvoer, 545 chestnuts. 

2. A farmer being asked how many 'sheep he had, replied: 
'<in one field I have 410, in another 500, in another 602." 
How many had he ? Ans. 1512 sheep. 

3. A merchant bought cloth for 375 dollars, linen for 83 
dollars, silk for 234 dollars, and cidico for 75 dollars. What 
sum did he expend for the whole ? Afis, 767 dollars. 

4. A gentleman bought a carriage for 350 dollars, a pair of 
horses for 240 dollars, and a set of harness for 100 dollars. 
What did the whole amount to 1 Ans. 690 dollars. 

^ 5. Going oiit to collect money, I received from one person 
13 dollars, from another 124 dollars, from another 89 dollars, 
and from another 20 dollars. What was the whole sum col- 
lected ? An>s. 246 dollars. 
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6. Suppose a man should raise on the sey^hil fields of Ks 
farm the following quantities of grain, viz: 685 bushels, 97 
bushels, 330 bushels, and 1000 bushels, — ^how many bushels 
would he raise altogether ? Ans. 2112 bushels. 

7. Allowing a person's estate to be estimated as follows, viz: 
real estate 9000 dollars, personal property 1375 dollars, recov- 
erable debts 875 dollars, and cash 300 dollars,, — what would be 
the value of his estate ? Aru, 11550 dollars. 

8. Admitting I bought of A 500 bushels of wheat, of B 934 
bushels, of C 83 bushels, and of D 125 bushels, — ^how many 
bushels did I buy in all ? Ans. 1642 bushels. 

9. Three persons deposrte flour in the same warehouse; the 
first, 43 barrels; the second 150 barrels; and the third, 89 bar- 
rels. What quantity do they all deposite ? Ans. 2^2 barrels. 

10. A merchant bought four pieces of cloth; the Hist for 225 
dollars, the second for 310 dollars, the third for 279 doll^, and 
the fourth for 95 dollars. What did the whole cost him 3 

Ans. 909 dollars. 

11. If a merchant buy a stock of goods for 5000' doUars,^ to 
what sum must he sell the goods so as to gain by them 475^ 
dollars 1 Ans. 5475 dollars^ . 

12. Bought a barrel of sugar for 15 dollars, a barrel of miH 
lasses for 13 dollars, and a sack of coffee for 20 dollars. For 
what sum must the whole be sold to gain 10 doUars 1 

At^. 58 dollars. 

13. A person on a journey travels, the first week 255 miles ; 
the second, 240 miles; the third and fourth, each 200 miles. 
How far did he travel in the four weeks ? Ans. 895 miles. 

14. Four persons. A, B, C, and D, engage in speculation. A 
gains 75 dollars, B 100 dollars, and C and D each 235 dollars; 
what sum was gained % all together 1 Afis. 645 dollars. 

15. A farmer bought three plantations for 3750 dollars each, 
and sold them again so as to make 1000 dollars on the whole. 
For what sum did he sell the three. Ans. 12250 dollars. 

16. A draper sold four bales of linen; the first and second 
contained each 480 yards; th^' third and fourth each 542 yards. 
How many yards did he sell ? - Ans. 2044 yards. 

17. Bought of A 325 bushels of wheat; of B, 280 bushels; 
of C as much as from A; and of D as much as from B. What 
quantity of wheat did I buy in all ? '* Ans. 1^10 bushels. 

18. A merchant bought at one time 375 barrels of fiour, for 
1875 dollars; and at another 400 barrels for 2000 dollars. 
What quantity of flo^ir did the merchant buy, and for what 
sum 1 Ans. 775 barrel^ , for 3875 dollars. 
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19. Find the Sum 345+480+23404-7864. . iln«. 11036. 

20. Find the Sum 201+342+4000+1009. Ans, 6652. 

21. Find the Sum 804+4364+25+1231; Ans. 6424. 

22. Find the Sum 58603+76+49+2400. Ans. 61127. 

23. Find the Sum 7^846+37+63+9000. Ans. 82946. 

24. Find the Sum 7+43+479+8+8703. Ans. 4240. 
25: Find the Sum 9+60+340+4+8264. Ans. 8677. 

26. Find the Sum 5+50+600+M-«900. Ans. 9563. 

27. Find the Sum 6+10+100+9+1000. Ans. 1125. 

28. A lends to B 2500 doll»«; to C 3000; and has 6326^ 
dollars left. What sum had A 4t first I Ans. 10826 dollars. 

29. A speculator bought stock at one time for ^25 dollars; 
and at another time for 705 dollars. In selling the whole, he 
realized a gain of 175 dollars; for what sum did he sell 1 

Ans. 1205 dollars. 

30. A gentleman is 16 years older than his wife, and she is 
20 years older than their eldest son, who is 29 years of age. 
Required the gentleman's age, and the age of his wife ? 

y^ Ans. His age is 64 years; hers 49. 

31. A, B, and C £brm a partnership in trade. A puts in 4260 
dollars; B, 2000 dollars; and C as much as A and B together; 
what is their whole stock in trade ? Ans. 12600 dollars. 

32. Bought at one time 75 yards of cotton, and 100 yards 
of linsey; at another, 37 yards of cotton, and 87 yards of lin- 
sey; and at another, 125 yards of cotton, and 9 yards of linsey. 
What quantity of each kind did I buy ? 

Ans. 237 yards of cotton, and 196 of linsey. 

33. A merchant bought cloth for 376 dollars, and silk for 96 
dollars. In selling, he gained 50 dollars on the cloth, and 46 
dollars on^e silk; for what sum did he sell the whole ? 

- Ans. 665 dollars. 

34. A grocer paid 300 dollars for sugar, 174 dollars for cof- 
fee, 85 dollars for rice, and 56 dollars for tobacco. He sold the 
sugar at a profit of 25 dollars, and the other articles at cost; 
what did he get for the whole ? Ans. 640 dollars. 

35. A father bequeaths to his only daughter 2500 dollars, 
and to each of his two sons, 600 dollars more than to his daugh- 
ter. What sum did each son receive, and what was the amount 
of the severtd bequests 1 j 5 ^°^^ ^^^9 3000 dollars, 

^^' J Amount, 8500 dollars. 

36. Several persons contributed towards the establishment 
of a library. A gave 200 dollars, 4ind B 50 dollars more than 
A; C gave 300 dollars, and D 25 doUm* more than C. What 
was the whole amount contributed ? Ans, 1Q76 dollars. 
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37. The produce of two farms was as follows, viz: of the 
first, 785 bushels of wheat, and 250 of nre; of the second, 1000 
bushels of wheat, and 113 of rye. What was the entire pro- 
duce of the farms ($ 26)? 

Ans, 1785 bushels of wheat, and^363 of rye. 

38. A merchant bought 4 bales of cotton^^ j^e first and sec- 
ond contained 470 yards each; and theJbM^d and fourth, 532 
yards each. What was the number of yards purchased ? 

Ans, 2004 yards. 

39. Bought livestock as follows, viz: of A 13 cows, 16 oxen, 
uid 120 sl^^ep; of B 24 cows, 30 oxen, and 153 sheep: and of 
C- 100 cowij and 425 sheep. It is required to find the amount 
of stock purchased ($ 26). 

Ans. 137 cows; 46 oxen; 698 sheep. 

40. A has 2375 dollars; B 150 dollars more than A; and C 
as much as A and B together. What sum is possessed by C, and 
what by the three together 1 ^ J C has 4900 dollars. 

ATis. ^The three 9800 dollars. 

41. 'A farmer has in store at one place 500 bushels of wheats 
325 of oats, and 50 of corn; and at another, 475 bushels of 
wheat, 75 of oats, and 83 of com. What amount of producef 
has the farmer in store ? 

Ans, 975 bushels of wheat; 400 of oats; 133 of com. 

42. Bought a quantity of cloth for 386 dollars, of cotton for 
200 dollars, and of silk for 150 dollars. The cloth was sojd 
at a jft'ofit of 73 dollars, the cotton at a profit of 35 dollars, and 
tl^e silk at cost. What was the whole sold for 1 

Ans, 844doKar8. 

43. The population of each of the grand divisions of the 
Earth, is estimated as follows, viz: of Europe, at 238 millions, 
473 thousand, nine hundred and fifty-seven; of Ada, at 390 
millions; of Africa, at 65 millions; of North America, at 35 
millions; of South America, at 15 millions, 240 thousand; and 
of Oceanica, at 20 millions. What then is the whole popular 
tion of the several grand divisions of the Earth ? 

Ans, 763713957 inhabitants. 
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SUBTRACTION. 

$ 29* Subtraction consists in finding the difference be- 
tween two numbers; that is, the remainder when the less num- 
ber is taken from the greater. 

The less number is called the s-ubtrahend, and the greater 
the mimiend. 

Thus 4 from 9 leaves 6; then 4 is the subtrahend, 9 the mt»- 
vendy and 5 the difference or remainder. 

What is the difference between 5 and 8 ? Between 6 and 10 ! Be- 
tween 9 and 15 ? Between 8 and 17 1 Between 10 and 19 1 

Addition and Subtraction. 

i SO. Addition and Subtraction are the reverse of each other. 

In Addition, the parts are.giveik, to find the sum or whcile; in 
Subtraction, the sum or whple, and one of its parts, are given, 
to find the other part. 

The sum bong 10, and one of its parts 7, what is the other parti 
The sum being 13, and one port 6, what is the other part ? The sum 
being 19, and one part 12, what is the other part ? 

.4 

Siffn of Subtraction. 

f 31* The sign — , called minus, placed between two num- 
bers, signifies that the one before which it stands, is to be sub» 
traded from the other, i 

Thus 9tr-4, 9 minus 4, signifies 4 subtracted from 9. 

How many is 8— SI 13—71 16—41 18—111 80—101 
How many is 10— 31 14—9? 17—8? 21—101 26—161 

« • 

Difference of Concrete Numbers. 

$ 33. The difitBrence of two similar concrete numbers, is a 
concrete number of the same kind. 

Thus the difference of 6 cents and 8 cents is 3 cents. 

What is the difference between 12 pounds and 8 pounds? Between 
18 days and 9 daysl Between 20 doUare and 12 dollars 1 

$ 33* Two dissimilar concrete numbers cannot be sub- 
tracted, the one from the other. 
Thus we ^nnot subtract 6 pownds from. 8 days. 
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ConUani Difference, 

$ 34. The Difference of two numbers remains the same, 
when those numbers are equally increased or diminished. 

What 18 the difference between 4 and 7 1 Between 4-)-l and 7-j-l ? 
Between 5 and 9? Between 5-1-2 and 9-f-2? Between 7 and 12? 
Between 74- 10 and 12-|-10 1 Between 20^9 and 16—9 1 

RULE IV. 

f 35. To Subtract one Number from another, 

1. Set the less number under the greater, with units under 
units, tens under tens, &<:. 

2. Proceeding from right to left, take each lower figure from 
the one above it, and underneath set the remainder. 

3. If the lower figure exceed the upper, add 10 to the upper 
figure; from the sum subtract the lower, and then add 1 to the 
next lower figure before subtracting it. 

EXAMPLE. 

To find the Difference between 654739 and 806&7. 

654739 
80657 

5 7 4 8 2 

Having set the less number under the greater, with units 
under units, tens under tens, &.c., and drawn a line below 
them. 

We begin at the right, and say 7 from 9 leaves two; the 5 
being greater than the 3 above it, we say 10 and 3 iire 13, and 

6 from 13 leaves 8; then adding 1 to the 6, making 7, we say 

7 from 7 leaves 0; from 4 leaves 4; 10 and 5 are 15, and 8 
from 15 leaves 7; there being no figure under the 6, die 1 to 
be added there ofiakes 1 for that place, — then 1 from 6 leaves 5. 

The Difference required is 574082. 

(Tj* The 10 added to Any upper figure is always equal to the I added 
to the next lower figure (§11); so that these additions preserve the 
same difference between the two given numbers (§ 34). 

In the preceding example, the 10 tens added to the 3 tens, are equal 
to the 1 hundred added to the 6 hundreds; in like manner the 10 added 
to the 5 in the upper number is equal to the 1 added to the lower num- 
ber, and subtracted from the 6. 

The several figures m the remainder express the differences between 
the corresponding units, in their several orders, in the two given numben^ 
or those aomben equally increased in the process of subtracting. ^^ 



{ 36.) SUBTRACTION. 17 

The Operation Proved. 

$ 36. Subtraction may be verified or proved^ by adding the 
difference to the less number; the sum must be equal to the 
greater number. 

EXERCISES. 

1. William had 325 chestnuts, but gave James 148 of them. 
How many chestnuts had William left 1 

The number left is the difference between 326 and 148. 

Ans, 177 chestnuts. 

2. A person who undertook a journey of 735 miles, has 
traveled 93 miles of the distance. What distance has he yet 
to travel ? Ans. 642 miles. 

3. From a farm which contained 2350 acres, 1234 acres were 
sold. How many acres remained of the original farm ? 

Ans. 1116 acres. 

4. A younff man received from his father 5325 dollars, of 
which he paid 2500 dollars for a house. How many dollars of 
the first sum had he remaining ? Ans. 2825 dollars. 

5. A merchant deposited 5800 dollars in bank, but afterwards 
made a draft upon it for 3270 dollars. What sum remained ? 

Ans. 2530 dollars. 

6. Suppose a farmer who has 4000 bushels .of wheat in his 
granary, should take out 2100 bushels to be sent to market; 
how many bushels would remain ? Ans. 1900 bushels. 

7. A vintner bought 4036 gallons of wine, and afterwards 
sold at different times to the amount of 2373 gallons. How 
many gallons had he remaining 1 Ans. 1663 gallons. 

8. Suppose I should borrow of my neighbor 1000 dollars, 
and three months afterwards should pay him 385 dollars of the 
debt; what balance would still be owing ? Ans. 615 dollars. 

9. A drover bought cattle for 1495 dollars, and sold the same 
at a loss of 270 dollars. For what sum did he sell them ? . 

Atis. 1225 dollars. 

10. A gentleman sold a farm for 6700 dollars, which sum was 
530 dollars more than he gave for it. What did he pay for the 
farm ? Ans. 6170 dollars. 

11. A weaver made 30 pieces of cotton, containing 1200 
yards; of which he has sold 17 pieces, containing 875 yards. 
How many pieces, and how many yards remain ? 

Ans. 13 pieces; and 325 yards. 

12. Bought of A 385 barrels of flour, and 2805 bushels of 
corn; of which I sold to B 109 barrels of flour, and 936 bush- 
els of com. What quantity of each remains unsold 1 

Ans. 276 barrels of %our; 1869 bushels of corn. 
2 
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13. A Salter bought 36850 poonds of beef, and 150000 
pounds of pork/ Having exported 20500 pounds of the beef, 
and 75900 pounds of the pork, what quantity of each has he 
still on hand ? Ans. 15350 pounds of beef; 74100 of pork. 

14. A farmer raised 1200 bushels of wheat, and 213 bushels 
of oats. He sold to A 835 bushels of wheat, and 179 of oats, 
and the remainder of the crop to B. What amount of produce 
did the farmer sell to B ? 

Ans, 365 bushels of wheat; and 34 of oats. 

15. A merchant bought 375 yards of cloth, for 1645 dollars; 
of which he has sold 103 yarcfs, for 685 dollars. How many 
yards of the cloth remain on hand, and for what sum must the 
remainder be sold, to lose nothing ? 

Ans, 272 yards; and 960 dollars. 

16. A grocer bought coffee for 420 dollars, and sugar for 545 
dollars. He sold the coffee for 500 dollars, and the sugar for 
603 dollars; what did he gain on each ? 

Ans, 80 dollars on the coffee; and 58 on the sugar. 

17. Sold a lot of hams for 275 dollars — ^which made a profit 
of 43 dollars; and a lot of cheese for 305 dollars — ^which made 
a profit of 39 dollars. What did each kind cost me ? 

Ans. The hams, 232 dollars; the cheese, 266 dollars. 

18. Four persons contribute towards the founding of a lit- 
erary institution; A gave 2500 dollars, B 3300, C 375 less than 
A, and D 283 less than B. What were the sums contributed 
by C and D respectively 1 

Ans. 2125 dollars by C; and 3017 by D. 

19. Find the Difference 230469—85340. Ans. 146129. 

20. Find the Difference 349130—94131. Ans. 254999. 

21. Find the Difference 400500—80973. Ans. 319627. 

22. Find the Difference 739745—76378. Ans. 663367. 

23. Find the Difference 511839—84674. Ans, 427165. 

24. Find the Difference 601813—13834. Ans. 587979. 

25. Find the Difference 803460 — 45009. Ans. 758461. ' 

26. Find the Difference 910311—87300. Ans. 823011. 

27. Find the Difference 999830—99001. Ans. 900829. 

28. A borrowed of B 8794 dollars; of which' he paid to B at 
one time 2340 dollars, and at another time 1375 dollars. What 
balance remains to be paid ? 

From the whck d^t subtract the Jirst payment, andjrom the re- 
mainder subtract the second payment. Ans. 5079 dollars. 

29. A person who set out on a journey of 900 miles, traveled 
the first week 255 miles, and the second 233 miles. How 
many miles ilien remained to be traveled ? Ans. 412 miles. 
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30. A testator provided in his will, that his estate, valued at 
35479 dollars, should be divided as follows, viz: his only son to 
have 13500 dollars, his only daughter 5375 dollars, and his 
widow the remainder. What sum did the widow receive ? 

Ans. 6604 dollars. 

31. A gentleman who owned a tract of land containing 
15735 acres, sold from it, at different times, 3050 acres, 531 
acres, 300 acres, and 3370 acres. How many acres of the tract 
had he then remaining ? Atis. 9594 acres. 

33. Borrowed of my neighbor at one time 175 dollars, at 
another 340 dollars, and at another 530 dollars. Having paid 
him 685 dollars, what balance have I yet to pay ? 

From the sum 175-|-340-f-530, siiUract 685. 

Ans, 350 dollars. 

33. Put in store at one time 500 pounds of hemp; at another 
time 3800 pounds; and at another 3005 pounds. Having with- 
drawn 3473 pounds, what quantity remains in store ? 

Atis. 3833 pounds. 

34. A merchant bought flour at one time for 335 dollars; 
and at another time for 460 dollars. Having become damaged, 
the whole was sold at a loss of 184 dollars; for what' sum was 
it sold ? Ans, 601 dollars. 

35. A grocer purchased brandy for 195 dollars, and wine for 
370 dollars. He sold the former at a loss of 35 dollars, and 
the latter at a loss of 80 dollars. What did he get for the 
whole ? Ans. 450 dollars. 

36»A manufacturer sold two bales of cotton, which together 
contained 3000 yards. The first bale containing 985 yards, 
how many yards were in the second bale? Ans, 1011^ yards. 

37. A bought of B 875 acres of land, for 33400 dollars. For 
500 acres of the tract, he paid 11379 dollars; how many acres 
were in ^e remainder of the tract, and for what sum was it 
purchased? Ans. 375 a(yes; and 13031 dollars. 

38. One farmer had two ^elds of com, each producing 330 
barrels; and another had three fields, each pro4ucing 195 bar- 
rels. Which of the two raised the larger crop, and by how 
many barrels 1 Ans. The second, by 135 barrels. 

39. Three persons. A, B, and C, propose to purchase a man- 
ufactory, valued at 35850 dollars. A agrees to pay 5000 dol- 
lars, B twice as much as A, and C the remainder; what sum 
will C have to pay ? Ans. 10850 dollars. 

40. A merchant exchanges a stock of goods worth 6735 
dollars, and a house worth 3130 dollars, with a farmer, for a 
tract of land valued at 5900 dollars, — ^the deficiency on the 
part of the land to be made up in money. What sum will the 
merchant receive ? Ans* 3945 dollars. 
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41. A has 2070 dollars more than B, and 376 dollars less 
than C, who has 4000 dollars; what sum then has B ? 

Ans, 1556 dollars. 

42. Two travelers start together from the same place, and 
journey in the same direction, for three successive weeks, — 
the first at the rate of 240, the second 276 miles, per week; 
how far are the travelers apart at the end of the time named ? 

Ans, 105 miles. 
43. ' Having 4800 dollars on hand, I wish to add to this a 
sum which. will enable me to purchase a farm at 5390 dollars, 
&nd leave 300 dollars for other purposes. Required the sum 
to be added to the first one. Ans. 890 dollars. 

44. A planter sold cotton amounting to 3460 dollars, i^d out 
of these proceeds purchased groceries for 150 dollars, and 
other provisions for 375 dollars. How much of the first sum 
had he remaining ? Ans. 2935 dollars. 

45. A cabinet maker sold furniture to the amount of 4000 
dollars, and received, in part payment, at difierent times, 100 
dollars, 200 dollars, 475 dollars and 904 dollars. How much of 
the debt remains \jo be paid ? Ans. 2321 dollars. 

46. A .says to B, '* in my fruitful pastures, I have 300 fat 
oxen." B replies, " then I have 120 more than you." Says 
C, " I lack but 35 of having as many as you both." How 
many had C 1 Ans. 685 oxen. 

47. In 1820, the population of the United States was 9 mil- 
lions, 638 thousand, one hundred and sixty-three; in 1830, it 
was 12 millions, 856 thousand, one hundred and sixty-five: and 
in 1840, 17 millions, 63 thousand, three hundred and fif^^three. 
What was the increase from 1820 to 1830, and what from IfiZO 
to 1840 r . 5 3218002, from 1820 to 1830; 

^^* I 4207188, from 1830^ to 1840. 

48. fhe population of Europe being estimated at 238 mil- 
lions, 473 thousands, 957; of Asia at 390 millions; 4^ Africa at 
65 millions; of Oceanic* at^O millions; of N. Afherica at 35 
millions; and of S.. America at ?5 millions, 240 thousand;— 
how much do^s the population of Asia exceed that of all 
the other grand divisions of the Earth ? 

Ans. 1 6 Jt86043 inhabitants. 
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MULTIPLICATION. 

$ 37. Multiplication consists in finding^ the sum or pro* 
duct of a number taken any given number of times. 

The number multiplied is called the multiplicand; and the 
multiplying number, the multiplier; the two together are also 
called the^ic^.9 of the product. 

Thus, 3 times 6 is 15; then 3 is the multiplier, 5 the muiti" 
piicand, and 15 the product. Also 3 and 5 are the factors of 15. 

How many is* 3 times 2 ? Which is the multiplicand ? The multi- 
plier? The product 1 The factors? 
How many k 3 times 3? 4 times 3? 5 times 3t 6 times 3? 

Addition and MuUiplicaHon. 

$ 3S* The addition of the same number to itself repeatedly, 
is a muitipiication of that number. 

Thus 6-\'6-\-6 is 3 times 5; the sum or product being 15. 

How many is 64-6, or tuntx 6 1 6-4-64-6, or 3 times 8 ? 

How many is 74-7, or twice 71 7- -7- -7, or 3 times 7 1 

How many is 8-|-84-8, or 3 times 8 1 8-|-84-8-{-8, or 4 times 8 ? 

How many is 9-|~94-9) or 3 times 9 1 9-|-94-94-9, or 4 times 9 ? 

Recite the elementary products, once 1 is 1, once 2 is 2, &c., 
twice 1 is 2, twice 2 is 4, &c., ZJimes 1 is 3) 3 times 2 is B ^,, 
as given from left to right in tne 

Multiplication Table. ^ 
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Once 1 2 



6 7 



8 



9 



10 



11 ! 12 



Twie% \i3 2|is A\u 6|is S|u lOJis lajw U\U 16|ts 18|is 20 



i* 2si|u 24 



^tinus\i9 3{u 6ju 9lu t2|u 15|ts is{is 2l|» 24{is Vl\U SO|u 33{m 36 



4(im«i|w- 4{is ^ 12iw 16|t5 20|m 24|i5 28|is 32{u 36ju 40|u 44|m. 48 
SlJmefiM SsM 10[u 15iis 2u|t5 25|is 30|t*-85i» 40it« 45|i9 SOlii* 55it5~60l 



SlJmefJM Sjt9 10[u 15|is 2u|t5>!5{is 30|t*-85|» 40|t« 45|i9 dO{|^* 55Jt5 

' ' • ~ m ' " ~ » * - - -■ ■ -T ~ — tnt II ~ <~ " II y ^ ' I 



Qtimes\is 6|i£ t2|t5 IStis 24|t5 30|u 36|t> 42Ju 4djf> 54|is 60|m ^|i5 72 



7ftm«t{i4 ..7ji5 MJm 21 {is 28jt5 35|u 42|m 49|u 56|m ^\is 70{is 77i«s tM 



8timet\is 6jt« 16 f« 24|m 32|m 40ii5 4Siis 56|i5 «4it« 72{i8 dOlu SSju 90 

9fim«9|M 9|m 18j(5 27{m 36JM 45iM 54|u 63Ias 72{ii 8l\i» 90\it 09|is 108 

C^«iSTtr|/r20[i> 30|Vj A0\i8 50{w 60Jfa 70 is 80jtf 90|m 100|m 110|w IgQ J 

Tthnes\irTi\is~^\is~^\i*' i^\is 5o\is 66jts 77[m eSJM 99;m 110|i* 121 lis la^j 






lU»w«jt5 hJm 22ii» Ssjts 44J m 55|t5 66[i8 77[i5 b^\is 99\Lfi no\is 121 Its 132 J 
is 12|m 24 is 36|m 49|t> 6o|is T2\is M\is 96|w 108|w 120[t» 132)1* i44| 
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Constant Product, 

$ 39. The Product of two numbers remains the same, when 
the multiplicand and multiplier are taken the one for the other. 

Thus 3 times 16 gives the same product as 15 times 3. 

For, 3 times 16 must be 16 times as many as 3 times 1, which 
is 3; that is, 3 times 15 is just as many as 15 times 3. 

Prove that 4 times 23 is equal to 23 times 4. Proye that 6 times 17 
is equal to 1 7 times 5. Prove that 6 times 39 is equal to 39 times 6. 

Sign of Multiplication. 

§ 40. The sign X> called into, placed between two numbers, 
signifies that they are to be mvUiplied together. 

Thus 9X4, 9 inio 4, signifies 9 times 4, or 4 times 9. 

Howmanyis6X71 5X9? 8X3? 4X111 8X91 3X71 
Howmanyis9X9? 7X8? 8X61 4X12? 9X61 8X4! 
How many is 3X7? 6X8? 3X91 6X10? 6X71 2X11? 

TT/^nr monir M fiN/79 RVfil 7N/R7 RVllI AS/ft as/l«9 



12? 



How many 18 3X7 Y 5X8? 3X9 J OXiO? 6X7T 2X 
How many is 8X7? 6X51 7X6? 6X111 4X71 3X 

Prodttct of Concrete Numbers. 

$ 41« The product of a concrete number taken any num- 
ber of times, is a similar concrete number. 

Thus 3 times 5 cents is 15 cenis. 

What is 3 times 9 pounds? 4 times 7 yards 1 3 times 8 dollars? 
6 times 9 miles 1 7 times 10 acres? 8 times 11 furlongs? 

§ 49K. A concrete number cannot be taken concretdg as a 
multiplier; for, as a multiplier, a number can express nothing 
but repetitions of the multiplicand. 

For example, 3 hats at 5 dollars apiece would amount to 3 
times 5 dollars, which is 15 dollars; the multiplier 3 express- 
ing only repetitions of 5 dollars. We multiply by 3,— not by 3 
hats. 

What would 4 slates amount to at 10 cents apiece ? 'What would 6 
books amount to at 8 cents apiece ? What would 6 pounds of butter 
amount to at 12 cents a pound 1 What would 7 cords of wood amount 
to at 3 dollars a cordi What would 8 pair of boots amount to at 5 
dollars a pairl What would 9 tons of hay amount to at 8 dollars 
a toni 

if a man can walk 4 miles an hour, how &r could he walk in 10 hoursi 
If a yard of cloth sells for 6 dollars, what should be paid for 1 1 yards at 
the same rate 1 Allowing 12 men to do a piece of work in 5 days, io 
what time ought one man to do the same 1 
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RULE V. 

$ 43. Tb MvUiply by a Number 7u4 eoxeeding 12; or by tuch 
Number with Os annexei, 

1. Proceeding from right to left, multiply each figure of the 
multiplicand, and under each set its product, when £ss than 10. 

2. When the product is 10 or more, set down its right hand 
figure, and add the left figure or figures to the next product. 
Set down the whole of the last product. 

3. Ciphers in the right of either or loth of the factors, are 
omitted in multiplying; but as many Os must be placed in the 
right of the product. 

4. When the multiplier is 10, or 100, &c., the product will 
be formed by merely annexing to the multiplicand as many Os 
as there are Os in the right of the Multiplier. 

EXAMPLES. 

1. To Multiply 5070 by 3; that is, to find 3 times 5070. 

5070 
3_ 

15210 

We place a in the right of the product, for the in the 
right of the multiplicand; and then say, 

3 times 7 is 21; setting down the 1, we say 3 times is 0, 
and the 2, from 21, added, makes 2; 3 times 5 is 15. 

The required product is 15210. 

2. To Multiply 243 by 30; or to find 30 times 243. 

243 

3^ 

7290 

Having placed a in the right of the product, for the in 
the right of the multiplier, we say 

3 times 3 is 9; 3 times 4 is 12; 3 times 2 is 6, and 1 makes 7. 

• 

3. To multiply 359 ^7 100, we merely annex two Os to the 
multiplicand, and thus find the product 35900. 
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QT^ The addiiig of the left hand figure in the product of any figure, 
to the next product, is carrying one for every ten, as in Addition. 

In the first example, we n^ight have begun by saying 3 times is 0, 
and then said 3 times 7 is 21, &c. But this amounts to the same thing 
as merely placing a on the right, and beginning the multiplication with 
3 times 7. 

In the second example, 243 multiplied by 3 produces 729. But since 
the true multiplier is 30, which is 10 times 3, the true product must he 
10 times 729 ; and this tenfold value is assigned to 729 by the on the 
right, which removes each of its figures one place farther toward the left 
firom units (§ 16). 

We thus find that for each omitted in the right of either fiictor, a 
must be placed in the right of the product. ^TjO 

The Operation Proved, 

§ 44. Multiplication may be verified or proved, by multiply- 
ing the multipUcand by the multiplier minus 1, and adding the 
multiplicand to the product thus obtained; the sum must be 
equal to the product found with the entire muUipiier, 



EXERCISES. 

1. Mary bought two books, at 31 cents apiece. How many 
cents did she pay for them ? 

The 2 hooks cost twice 31 cents; or 31 cents-\'Zl cents (§ 38). 

Ans, 62 cents. 

2. A farmer sold 3 horses at 125 dollars apiece. What sum 
did he receive for them ! Ans. 375 dollars. 

3. What would be the value of 20 shares of road stock, at 
95 dollars for each share ? Ans, 1900 dollars. 

4. What would be the weight of 30 bales of cotton, allow- 
ing 450 pounds to each bale 1 Ans. 13500 pounds. 

5. How many pounds of flour are there in 10 barrels of flour^ 
there being 196 pounds in each barrel ? Ans. 1960 pounds. 

6. If a steamboat can run 305 miles in a day, how many 
miles could it run in 4 days 1 Ans, 1220 miles. 

7. There being 1760 yards in a mile, what number of yards 
is there in 5 miles i Ans. 8800 yards. 

8. A farmer sold 100 acres of land, at 43 dollars per acre. 
What sum did he receive for the land 1 Ans. 4300 dollars. 

9. There being 660 feet in a furlong, how many feet are 
there in a mile, which is 8 furlongs 1 Ans. 5280 feet. 

10. A merchant bought 60 sacks of coffee, at 13 dollaES a sack. 
What did the whole amount to 1 Ans. 780 dollars. 
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II. A butcher bought 7 fat oxen, at an average of 32 dollars 
a head. What sum did he pay for them 1 Ans, 224 dollars. 

12 /Find the sum that snould be paid for 9 horses at 130 
dollars apiece, and 10 cows at 21 dollars apiece. 

Ans, 1380 dollars. 

13. Bought at one time 5 coils of rope, each containing 139 
yards; and at another, 7 coils, each containing 160 yards. 
What was the whole number of yards bought ? 

Ans. 1745 yards. 

14. A farmer bought 5 horses, at 95 dollars each; 12 mules, 
at 60 dollars each; and 40 head of cattle, at 27 dollars a head. 
What did he pay for all the stock purchased 1 

Ans, 2275 dollars. 

15. Sold to A 7 pieces of cotton, to B 11 pieces, and to C 
12 piece8,^-each piece containing 31 yards. What was the 
number of pieces, and what the number of yards that was soldi 

Ans, 30 pieces; and 930 yards. 

16. A merchant bought 213 beaver hats, at 4 dollars apiece. 
What did the whole amount to ? 

The A(|^5 amounted to 213 times 4 dollars; but 4 times 213 is 
the same number as 213 times 4. (§ 39). Ans, 852 dollars. 

17. Bought 175 cords of wood, at 3 dollars per cord. What 
did the whole amount to ? An>s, 525 dollars. 

18. A planter sold 325 bales of cotton, at the average sum 
of 30 dollars per bale. What did the sale amount to ? 

Ans. 9750 dollars. 

19. If a steam ship can run at the rate of 300 miles per day, 
how far would she run in 31 days. Ans, 9300 miles. 

20. A drover sold 573 head of cattle, at the average price of 
20 dollars a head. What did the sale amount to ? 

Ans, 11460 dollars. 

21. A farmer filled, at one time, 83 sacks of corn; and at 
another time 112 sacks; — each sack containing 5 bushels. 
What quantity of com was put into all the sacks 1 

Ans, 975 bushels. 

22. Bought of A, 137 acres of land; of B, 89 acres; and of 
C, 384 acres; — at the average price of 40 dollars per acre. 
What quanti^ of land was bought, and what sum was paid for 
it 1 Ans, 610 acres; and 24400 dollars. 

23. Shipped to New Orleans, at one time, 120 barrels of 
apples; at another, 75 barrels; at another, 100 barrels; and at 
another, 9 barrels ;^-each barrel containing 3 bushels. Re- 
quired the number of barrels, and the number of bushels 
shipped. Ans. 304 barrels; and 912 bushels. 
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24. A merchant bought 275 yards of cloth, at 6 dollars per 
yard, of which he has sold 133 yards, at 10 dollars per yard. 
Wliat would he gain on the whole, by selling the remainder 
at 9 dollars per yard 1 Ans. 968 dollars. 

26. If 10 masons can build a wall, in 34 days; in how many 
days ought one mason to build the same waU 1 

It vxjfM take 1 mascn 10 times as long as it would 10 masons^ 
to baUd the waU; that is, 10 times 34 days, Ans. 340 days. 

26. How long ought one man to subsist on a stock of pro- 
visions which would suppbrt 7 men for 29 days? 

Am. 203 days. 

27. If 9 men could mow a certain meadow, in 19 days; in 
how many days ought one man to mow the meadow ? 

Ans. 171 days. 

28. If 115 bushels of oats will feed one horse for 3 months; 
what quantity of oats would feed 12 horses, the same time ? 

Ans. 1380 bushels. 

29. Allowing 20 pieces of artillery to demolish a fortress in 
48 hours, in what time ought one piece to demolish the fortress I 

Ans. 960 hours. 

30. A lent B 8 yoke of working oxen, for 13 days. How 
long ought B to lend A 1 yoke, to requite the favor ? 

Ans. 104 days. 

31. C exchanges silk, at 1 dollar per yard, with B, for broad- 
cloth, at 7 dollars per yard. How many yards of silk should 
be mven for 126 vards.of broadcloth ? Ans. 876 yards. 

32. Two merchants barter as follows: A gives 76 yards of 
cloth, at 9 dollars per yard, to B, for 109 beaver hats, at 7 dol- 
lars apiece; the deficiency on eitiier side being made good in 
money. Which of them receives money, and how much ? 

Ans. B receives 88 dollars. 

33. A gave B 3 horses, and 30 head of cattle, for 60 barrels 
of flour and 200 barrels of corn. A sold the flour at 6 dollars, 
and the. corn at 3 dollars a barrel; while B sold his horses 
at 120 dollars, and his cattle at 26 dollars, each 1 Which of 
the two gained by the trade, and how much 1 

Ans. B gained 210 dollars. 

34. Find the Product 10X24738730. Ans. 247387300. 
36. Find the Product 200X3076801. Ans. 616360200. 

36. Find the Product 1200X706840. Ans. 848208000. 

37. Find the Product 90X10707800. Ans. 963702000. 

38. Find the Product 300X7060000. Ans. 2118000000. 

39. Find the Product 1100X870003. Ans. 967003300. 

40. Find the Product 12000X70000. Ans. 840000000. 
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RULE VI. 

§ 45. 7b MuUiply hy any Number exceeding 13, and contain' 
ing two or more sioiririCAirT figures. 

1. Multiply by each significant figure^ separately, of the 
multiplier, — ^placing the several rows of products one under 
another, with the £st figure of each product under the muUi" 
plying figwre, — and, in that order, add the several products to- 
gether for the entire prodvct, ' 

2. Ciphers in the right of either or both of the factors, are 
omitted in multiplying; but as many Os must be placed in the 
right of the product. 

EXAMPLES. 

1. To Multiply 8072 by 39; that is, to find 39 times 8073. 

8072 
89 

72648 
24216 



314808 



Multiplying first by 9, we say 9 times 2 is 18,' and set the 
fiifit product figure 8 under the multiplying figure 9; then, 9 
times 7 is 63, and 1 makes 64; 9 times is 0, and 6 makes 6, &c. 

Multiplying next by 3, we say 3 times 2 is 6, and set the 6 
under the multiplying figure 3; 3 times 7 is 21; 3 times is 0, 
and 2 is 2, &«. 

Adding the two rows of product figures together, in the 
order in which they stand, we say 8 is 8; 6 ana 4 are 10, &c. 

The enltire Product is 314808. 

2. To Multiply 8420 by 30900; or to find 30900 times 8420; 



842 
309 




00 



7678 
2526 \ 

260178000 

Omitting Os in the right of both factors, we multiply 842 by 
309, setting the first figures, 8 and 6, of the products under the 
multiplying figures, 9 and 3, respectively. To the product thus 
found, we annex three Os, for the Os omitted in multiplying. 
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(Xj* When the multiplying figure is tens, or hundredt, &c., the firrt 
product figure is set under tens, or hundreds, &c., respectively, to increase 
the product in the same degree in which the multiplying figure is in- 
creased in value, by distance from the unit's place (§ 16). 

In the fi-at example, 2 multiplied by 3 produces 6. But the 3 is 3 
tens, or 10 times the simple 3 ; the 6 must therefore be 10 times the sim- 
ple 6 ; and this tenfold value is assigned to 6 by setting it under the 3 
tens, and adding it in the ten*s column. 

In the second example, we multiplied 842 by 309. In 309 the 3 b 3 
hundreds, or 100 times the simple 3. The first product figure 6 must 
therefore be 100 times the simple 6 ; and this hundredfold value is as- 
signed to 6 by setting it under the 3 hundreds, and adding U in the 
hundreds column, 

'Vhid first product figure being set in its proper place, the second, third, 
&c., fidl in their proper places, in ascending oirders of units towards the 
left. — The sum of the partial products is the entire product (§ 23). 

As already shown, in connexion with Rule Y , for each omitted in the 
light of either &ctor, a must be placed in the right of the product J^ 

EXERCISES. 

41. Find the Product 24X360730. Ans. 8667620. 

42. Find the Product 307X80379. Ans. 24676363. 

43. Find the Product 6372X7684. Ans. 41278448. 

44. Find the Product 80760X870. Ans. 70261200. 
46. Find the Product 13X730000. Ans. 9490000. 

46. Find the Product 740X87306. Ans. 64606700. 

47. Find the Product 9034X8076. Ans. 72968684. 

48. Find the Product 30407X307. Ans. 9334949. 

49. Find the Product 400070X990. Ans. 396069300. 

50. The number of yards in a mile being 1760, how many 
yards are there in 16 miles ? 

The number of yards in 16 miles is 16 times 1760 yards. 

Ans. 26400 yards. 

61. There are 24 hours in one day. How many hours then 
are there in a year of 366 days ? 

The number of hours in a year is 366 times 24 hours; but 
24 times 366 will produce the same number, and it is more 
convenient to make the less number the muUiplier. 

An>s. 8760 hours. 

62. A hogshead of wine or brandy contains 63 gallons. 
How many gallons would there be in 260 hogsheads? 

:• Ans. 16760 gaUons. 

63. What sum should be paid for a plantation containing 
766 acres, at 43 dollars per acr&? Am. 82896 doUan. 
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54. If « <Daa can walk 35 miles In a day, kow far couM he 
waik, at that rate, in a year, or S65 days ? Ans, 12776 milea. 

55. A has 340 acres of land worth 18 dollars an acre; and 
B has 239 acres worth 22 dollars an acre. How many acres 
have the two together, and what is the value of the whole. 

Alts. 579 acres; and 11378 doljars. 

56. A merchant bought 475 barrels of flour, at 15 dollars a 
barreL He sold 280 barrels of it, at 16 dollars, and the rest 
at 14 dollars a barrel; what did he gain or lose ? 

Ans, gained 85 dollars. 

57. One manufacturer exported 234 bales of cotton cloth,— 
each bale containing 2400 yards; another exported 370 bales, 
each containing 1050 yards. Which of them exported the 
greater quantity, and by how many yards ? 

Ans, The first, 173100 yards. 

58. Farmer A had in wheat 205 acres, which produced 27 
bushels per acre. Farmer B had 320 acres, which produced 
19 bushels per ao'e. What quantity of wheat was raised by 
them both. Ans. 11615 bushels. 

59. A speculator bought 150 head of cattle, and 47 mules. 
He made a profit of 13 dollars a head on the former, and 17 on 
the latter; what was gained by the speculation 1 

Ans, 2749 dollars. 

60. Bought 360 acres of land, at 35 dollars per acre; and at 
another time double diat quantity, at double the price per acre. 
What was the whole quantity of land purchaseo, and the sum 
paid for it } Ans, 1080 acres; and 63000 dollars. 

61. Two persons start together from the same place, and 
travel in the same direction. One proceeds at the rate of 29 
miles per day, and the other at the rate of 31 miles per day. 
What distance will be between them at the end of 25 days ! 

Ans. 50 miles. 

62. A merchant bought 18 bales of linen, each containing 
22 pieces, and each piece containing 40 yards« How many 
pieces and how many yards did he buy ? 

Ans. 396 pieces; and 15840 yards. 

63. In a certain orchard there are 30 rows of apple trees, 
with 44 trees in each row. Allowing 2500 apples to each tree, 
what number of apples would there be in the orchard ? 

Ans, 3300000 apples. 

64. A farmer bou^t Uiree tracts of land. The first and 
second contained each 280 acres, and the third as many as both 
the other two; how many acres did the farmer purchase, and 
what did the whole amount to, at 33 dollars per acre I 

Ans, 1120 acres; and 36960 dollanu 
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66. Allowing a person's annual income to be 6000 dollars, 
and his daily expenses 3 dollars, what would be the amounlf of 
his annual saving, — ^there being 366 days in a year ? 

Ans, 3906 dollars. 

66. If 327 head of cattle were purchased at 13 dollars a 
head, and 406 were purchased at 11 aollars a head, what would 
be the profit or loss on the whole at 12 dollars a head ? 

Ans. Profit, 78 dollars. 

67. A planter sold 139 bales of cotton, at an average of 32 
dollars per bale, and out of the proceeds bought 29 mules, at 
49 dollars each, and 4 pair of' oxen, at 62 dollars a pair; what 
sum had he left from the sale of his cotton ? 

Ans, 2819 dollars. 

68. A sends 209 tons of coal to New York city; B sends as 
much as A, wanting 10 tons; and C sends as much as A and 
B together. What was each man's proceeds of sale, at 13 
dollars per ton 1 Ans. A's 2717 dollars; B's 2687; C's 6304. 

69. The President of the United States receives a salary of 
26 thousand dollars a year. To what sum does his salary 
amount in 4 years, or one presidential term ? 

Ans, 100000 dollars. 

70. The circumference of the Earth is about 25 thousand 
miles, and the distance to the Sun is 3 thousand 8 hundred 
times the Earth's circumference. What then is the distance 
to the Sun ? Ans, 95000000 miles. 

71. The velocity of light is 192 thousand 600 miles per 
second. Through what distance then does light move in one 
minute, which is 60 seconds 1 Ans. 1 1560000 miles. 

72. The Earth turns around its axis once in every 24 hours, 
and moves 68 thousand miles an hour in its orbit around the 
Sun. How far then are we carried along the Earth's orbit 
during one revolution of the Earth on its axis ? 

Ans. 1632000 miles. 
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DIVISION. 

i 46. Division consists in finding how many Hme$ a greater 
number contains a less, or w?uU part a less number is of a 
greater. 

The number to be divided is called the dividend; the dividing 
number the divisor; and the number or part found, the quotieni. 

One Juilf is one of the tux) equal partSi — ^two (hirds are two 
of the three equal parts, — and so on, into which any quantity 
may be divided. 

What is meant by one third ? By one fourth ? By thTee fourths ? 
By oaefiflh ? By two fiflhs ? By one tenth ? By five ninths? 

When we say 2 is contained in 6, 3 times, we divide 6 by 2; 
6 is the dividend, 2 the divisor, and 3 the quotient. 

Also, 2 is (me third of 6, because if 6 were divided into three 
equat parts, each part would be 2. 

How many times is 3 contained in 6 ? 3 is what part of 6 ? 

How many times is 4 contained in 12? 4 is what part of 12? 

How many times is 6 contained in 20 ? 6 is what part of 20 ? 

If the dividend be 24, and the divisor 4, what will the quotient be ? 
If the dividend be 35, and the divisor 6 ? If the dividend be 42, and the 
divisor 7 ? If the dividend be 66, and the divisor 8 ? 

$ 47. The Quotient of a less number divided by a greater, 
is the part that the less is of the greater; and is denoted by the 
less over the greater, with a line between them. 

Thus 1 divided by 2 is ^ one half, because 1 is one half of 2. 

How much is 1 divided by 3 ; that is, 1 is ^lat part of 8 ? 

How much is 1 divided by 4 ? 1 divided by 6 ? 1 divided by 6 ? 

How much is 2 divided by 3 ; that is, 2 is what part of 3 ? 

How much is 2 divided by 5? 2 divided by 7? 3 divided by 51 

Subtraction and Division. 

§ tS* The subtraction of a less number from a greater, 
repeatedly, is equivalent to dividing the greater by the less, 
because it shows how many times the greater contains the less. 

Thus 5 from 15 leaves 10, 5 from 10 leaves 6, and 5 from 5 
leaves 0; so that 5 may be subtracted 3 times from 15, or is 
contained 3 times in 15. 
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How many times may 5 be subtracted from 20 ? How many timea 
may 6 be subtracted from 24 1 7 from 35 ? 8 from 48 1 

Multiplication and Division, 

§ 49, Multiplication and Division are the reverse of each other. 

In Multiplication, two numbers or factors are given, to find 
their product; in Division, a product and one of its factors are 
given, to find the other fadtor. 

The product being 15, and one fiictor 3, what is the other factor! 
The product being 30, and one factor 5, what is the other &ctor ? 
The product being 36, and one factor 9, what is the other factor? 
The product being 63, and one frtctor 7, what is the other fiictor ? 

jReciprocal of a Number, 

% 50« The reciprocdl of a number is a unit or 1 divided by 
that number. 

Thus the reciprocal of 2 is ^, and of 3 is \, 

What is the reciprocal of 4 ? Of 6? Of 61 Of 101 Of 201 

The Quotient as a Part of the Dividend, 

$ 51. The Quotient is always such a part of the dividend 
as is expressed by the reciprocal of the divisor. 

Thus 15 divided by 5 gives 3, and 3 is j of 16. . 

Again, if we divide 2 by 3, the quotient will be f ($ 47); and 
since two thirds of any quantity is one third of two such quaU' 
Hties, f is equal to jr of 2; such a part of the dividend 2 as is 
expressed by the reciproccd of the divisor 3. 

} of I cent is what part of 3 cents ? £ of 1 is what part of 3 1 
{ of 1 pint is what part of 2 pints ? 2. of 1 is what part of 2 ? 
4 of 1 mile is what part of 5 miles 1 ^ of I is what part of 5 ? 

•J. of 5 cents is what part of 1 oenti j of 5 is what part of 1 1 
^ of 7 fHuts is what part of 1 pint 1 |^ of 7 is what part of 1 1 
1 of 8 miles is what part of 1 mile ? ^ of 8 is what part of 11 

How would you find ^ of any number 1 ^ of any number 1 4 of 
any number 1 tv of any number 1 ^ of any number 1 

Si^ of Division 

§ Mm The sign -h, called 6y, placed between two numbers, 
signifies that the first of them is to be divided by the seamd. 

Thus 36-1-9, 36 by 9, signifies that 36 is to be divided by 9. 
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How many is 24-f^] 35-f-7t 6a4-9? 10(H-10f 144-^-121 
How much is 5-M31 8-f-23l 9-f-341 11-7-651 13-^95? 

Division is also denoted bj the dividend over the divisor wfth 
a line between them. ' « 

Thus ^^ denotes the same as 63-£-9. 

Qtwtieni of Concrete lumbers. 

§ 53. When the dividend and divisor are similar concrete 
numbers, the quotient is the number of times the dividend 
contains the divisor, or the part the dividend is of the divisor. 

Thus 12 cento-f-3 cents gives 4; and 12 cents-^13 cents 
gives If ($ 47). 

How many times 4 miles in 12 miles? 5 pounds in 30 pounds? 
6 inches in 42 inches ? 7 yards in 77 yards ? 12 dollars in 96 dollars ? 

What part is 3 days of 7 days? What part is 9 ounces of 20 ounces? 
What part is 20 feet of 49 feet ? 

$ !^\m When the dividend and divisor are dissimilar concrete 
numbers, the quotient is such a part of the dividend as is ex- 
pressed by the reciprocal of the divisor taken abstractly. 

For example, if 6 pencils cost 20 cenis, one pencil will cost 
20 cenis-i^; that is, ^ of 20 cents, which is 4 cents. 

If 3 slates cost 36 cents, what will one slate cost ? If 4 hats cost 16 
dollars, what will one hat cost I If in 9 hours a stage runs 64 fjules, 
at what rate does it run per hour? 

Hemmnder in Division, 

§ SiSi^ A remainder, in Division, is an ooerplus or eoDoess of 
ihe dividend above so many times the divisor as it is contained 
in the dividend. 

Thus 5 is contained in 17, 3 times, with 2 over, since 3 times 
6 is 15; then 2 is the remainder of tlie dividend. 

If the divisor be 6, and the dividend 27, what will the quotient and 
the remainder be ? If the divisor be 8, and the dividend 45 ? If the 
divisor be 9, and the dividend 70 ? 

S ^^» "^he remainder divided by the divisor, and so annexed 
to the quotient, completes the quotient. 

Thus 17-^5 gives quotient 3, and remainder 2. This 2-f-5 
gives I ($ 47); the comply quotient is then 3|, three and ftoo- 
Jifths, 

In like manner find the quotient of 9-r-2. Of 18-^4. Of 21-5-«. 
Of27-f-6. Of 30—7. Of 41-5-8. Of 100-J-O. 

3 
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CwiUavi Quotient, 

$ 57. The quotient of two numbers remains the same, when 
thdse numbers are both mtUtiplied, or both divided, by the same 
number. 

For example, 6-^-2 gives 3, and 6 times 6-r-6 times 2, that 
is, 30-^10, also gives 3. By reversing the process, we find 
30-hlO equal to i of 30-~i of 10. 

RULE VII. 

§ 58. 7b Divide by a number not exceeding 12; or by svck 
Nwnher tnth Os annexed, 

1. Take figures enough in the left of the dividend to contain 
|the divisor, and set down the number of times the divisor goes 
therein, noting the excess, if any. 

2. Take the next figure of the dividend, with the preceding 
excess, if any, prefixed, and set the number of times the divisor 
is found therein on (he right of the first quotient; if the divisor 
will not go therein, put a in the quotient, and include the next 
figure in dividing; and so on. 

3. Ciphers in the right of the divisor are omitted in dividing; 
but as many figures must be omitted in the, right of the divi- 
dend, and antKxed to the remainder. If there be no other 
remainder, these figured will form the remainder. 

4. When the divisor is 10 or 100, &c., take for the remaindet 
as many figures from the right of the dividend as there are Os 
in the right of the divisor, and the other figures of the dividend 
for the ^lotient. 

5. Under the remainder, if any, set the given divisor, and 
annex the part so found to the quotient. 

EXAMPLES. 

1. To divide 7806 by 3. 

3 )7805 

2601| 

We say, 3 in 7, twice, and 1 over; prefixing the 1 to the ncg^ 
figure 8 of the dividend, we have 18; 3 in 18, 6 times; 3 ifl'jo, 
time; 3 in 5, once, and 2 over. This excess 2 is the remain^ 
der, — ^under which setting the divisor 3, we have } co annex to 
the quotient ($ 56). 
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The quotient 260 1| shows that the dividftid 7805 contains 
the divisor 3, "2601 times, and } of tlie divisor, besides. 

The quotient is also ^ of 7805 (§51.) 

2. To divide 13127 by 120. 

1 2|0 )13 12|7 

109t^ 

Omitting the in the right of the divisor, and the 7 in the 
right of the dividend, we say, 

12 in 13 once, and 1 over; prefixing the 1 over to the next 
figure of the dividend, we say 12 in 11, time; including the 
next figure 2 of the dividend, we say 12 in 112, 9 times, and 4 
over. 

Annexing the 7, omitted, to the 4, we have the remainder 
47, under which setting the given divisor 120, we have -^ ta 
annex to the quotient. 

3. To divide 14723 by 100, we take the two figures 23 fi-om 
the right of the dividend, for the reTnaindert and the other 
figures 147 for the quotient. 

Hence the complete quotient is 147^^. 

Q^j* The figures of the dividend first taken in dividing, have a local 
value 10 times, or 100 times, &c., thiar simple voIimc, according as one, 
or tivt>, &c., figures follow them on the right (§ 16) ; and the first quo- 
tient figure must therefore have 10 times, or 100 times, &&, its simple 
value. The proper local value is assigned to the quotient figure, by the 
succeeding quotient figures, — these being always just as many as the 
succeeding figures of the dividend. In like manner each quotient figure 
receives its proper value. 

The excess belonging to any particular place in the dividend, is so 
many tens in the next place on the right (§ 11); and is made tens to 
the next figure by prefixing it to that figure. 

In the second example, we divided 12 in 1312, instead of 120 in 
13127. But 120 is 10 times 12, and I3I27 is 13120+7, or 10 times 
1312,-f-7; and 12 in 1312 gives the same quotient at{ 10 times 12 m 
10 times 1.312 (§ 57). 

In the same way it may be shown tliat any number of Os may be 
omitted in the right of the divisor, if an equal number of figures be 
omitted in the right of the dividend. J^ 

The Operaiion Proved, 

§ 59. Division may be verified or proved, by multiplying the 
divisor and quotient together, and adding the remainder, if any, 
to the product; the result must be equal to the dividend. 
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BXEKCISES. 

1. How many barrels of apples, at 2 dollars per barrel^ naj 
be bought for 160 dollars 1 

The number of barrels that may be b&ugJU, is the number ef 
times that 2 dolkurs is contained in 150 dollars (§ 6S). 

Ans, 76 barrels. 

2. At 3 dollars per yard, bow many yards of broadcloth may 
be purchased for 387 dollars 1 Ans. 129 yards. 

3. How many cords of wood, at 4 dollars per cord, may be 
purchased for 600 dollars ? Ans, 150 cords. 

4. At 6 dollars apiece, how many superfine bearer hats may 
be purchased for 3700 dollars 1 Ans, 740 hats. 

5. How many dozen of shoes, at 6 dollars per dozen, may be 
purchased for 750 dollars ? Ans, 125 dozen. 

6. There being 7 days in a week, it is required to find how 
many weeks there are in 728 days I As, 104 weeks. 

7. If one box will hold 80 pair of shoes, how maay of such 
boxes will be required to contain 1840 pair 1 Ans. 23 boxes. 

8. At the rate of 900 dollars each, how many dwelling 
bouses could be bnih for 11700 dollars! Ans, 13 houses. 

9. At II dollars each per month, how many laborers could 
be hired a month for 2530 dollars ? Ans. 230 laborers. 

10. At 120 dollars apiece, how many fine horses could I pm> 
chase for the sum of 4200 dollars 1 A'ns. 35 horses. 

11. What quantity of flour couM be bought for 3 dollars^ 
when the price is 5 dollars p^r barrel 1 

One doOar would bw; i of a barrd; hence 3 doBars wendd bwf | 
of a barrd. 

Or, 3 doSars tootdd bvy the same part of a barrd that 3 dollars 
is of 6 ddUars: 3 ddUars is ^ (f 6 dollars ($ 47). ^ 

Ans, ; of a barrel. 

12. At the rate of 15 dollars per ton, what quantity of hay 
could be bought for 7 dollars ? Ans. y\ of a ton. 

13. If land sell at the rate of 50 dollars per acre, what quan- 
tity of land could be purchased for 17 dollars 1 

Ajis, i^ of an acre. 

14. A ferryboat is valued at 100 dollars. What share or 
interest in the boat could be purchased for 37 dollars ? 

-Atw. j^*^ of it. 

15. A person who undertook a journey of 425 miles, hay- 
ing traveled 89 miles; what part of the journey has he 
accomplished 1 Ans, j^'j of it. 

TtG, A manufactory is estimated to be worth 12000 dollars. 
What interest in it could be purchased for 2143 dollars ? 

Ans. ^^\ of it. 
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17. What quantity of cloth, at 10 dollars a yard, ought I to 
have for 503 dollars 1 

The divisor being 10 ice omit the 3 inihe right of the dividend, 
503, and thus find 10 in 603, 50 times, toiA remainder 3. 

The quotient is iherefore 50^. 

The 50 times 10 in 503 gives 50 yards, and the 3 dollars oner 
wiU buy ^^ of a yard, Ans. 60^% yards. 

18. At 3 dollars per cord, what quantity of wood might be 
bought for 175 dollars 1 Ans, 58 ^ cords. 

19. At the rate of 7 miles an hour, how many hours would 
a stage coach be in running 975 miles ? Ans, 139.; hours. 

20. Allowing a workman to build 9 rods of fence in a day, 
how many days would he require to build 1603 rode ? 

Ans. 178g' days. 

21. How many tons of hay, at 11 dollars per ton, may be 
purchased for 3071 dollars ? Ans, 279 1^ tons. 

22. How many acres of land, at 40 dollars per acre, may be 
bought for 7309 dollars ? Ans. 182|£ acres. 

23. How many tons of steel, at 120 dollars per ton, may be 
bought for the sum of 1577 dollars 1 Ans. 13i^ tons. 

24. Allowing 30 days to make a month, how many months 
would there be in 200 days-f-177 days 1 Ans, 12 ^^^ months. 

25. A has 2345 dollars, and B 3000 dollars. What quantity 
of land can the two together purchase, at the rate of 50 dollars 
per acre ? Ans. 106,|j acres. 

26. A farmer sold beef for 130 dollars, and pork for 200 
dollars. With the proceeds of these sales, he wishes to pur- 
chase corn at 3 dollars per barrel; what quantity can he buy I 

Ans. 110 barrels; 

27. A merchant sold cloth for 423 dollars, cotton for 125 dol- 
lars, and silk for 300 dollars; and invested the proceeds in 
suffar at 12 dollars per barrel. How many barrels of sugar 
did he buy 1 Ans. 70^ barrels. 

28. If 5 acres of ground sell for 163 dollars, what is the 
price per acre 1 

One acre being \ of 5 acres, is toorth ^ of 163 dollars; which 
is 163 dollars-i-5 ($ 51 and 54). Ans. 32| dollars. 

29. If a man travels 200 miles in 6 days, at what rate does 
he travel per day ? Ans, 33^ miles. 

30. If 7 head of horses sell for 850 dollars, what will be the 
average sum received for eachi Ans. 121? dollars. 

31. Allowing 1703 acres of land to be divided into 8 farms 
of equal size, what will be the number of acres in eachi 

Ans. 212} acres. 
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32. If 100 yards of li en cost 67 dollars, what is the price 
per yard 1 

One yard costs •{ jtir of 67 dollars , or 67 doUars^lOO; which is, 
fW of a dollar (§ 47 and 51). Am. y^V of a dollar. 

33. If 60 bushels of corn sell for 13 dollars, what is the 
sellingr price per bushel ? Ans, ir'i of & dollar. 

34. If 3 plantations of equal value sell for 8491 dollars, 
what sum would be received for each I Ans. 2830^ dollars. 

35. If 8 yards of Irish linen amount to 7 dollars, at what 
price per yard does the linen sell ? Ans, j of a dollar. 

36. If the construction of 4 bridges on a turnpike road, cost 
14803 dollars, what is the average cost of each ? 

* Ans, 3700| dollars. 

37. Allowing 600 acres of ground to produce 24000 bushels 
of wheat, what would be the produce per acre 1 

Ans, 40 bushels. 

38. Allowing 900 barrels of flour to sell for 9900 dollars, 
what would be the selling price per barrel ? Ans, 1 1 dollars. 

39. A capital stock of 225000 dollars is held in 1000 equal 
shares. What is the amount of each share ? 

Ans, 225 dollars. 

40. A farmer has 70 acres of land worth 2450 dollars, and 110 
acres worth 4500 dollars. What is the whole worth, and what 
is each tract worth per acre 1 CThe whole, 6950 dollars; 

Ans, <The 1st, 35 dollars, and 

(The 2d, 40 \ ^; dolls, per acre. 

41. A drover bought 64 head of cattle at one time, and 66 
head at another time, — ^the whole amounting to 1800 dollars. 
What was the average cost per head ? Ans, 15 dollars. 

42. A planter bought 7 mules at 35 dollars apiece, 4 at 40 
dollars apiece, and 9 at 37 dollars apiece. What sum was 
paid for all, and what was the average sum paid for each '\ 

Ans. 738 dollars for all; and 36 |j^ for each. 

43. In how many days could 10 men accomplish the same 
amount of work that one man could do in 349 days 1 

10 men could do the work in ^ of the time in which 1 man 
would do it; that is, in y'^ of 349 days. Ans. 34 1^ days. 

44. In how many days ought 7 masons to build a wall which 
one mason could build in 175 days? . '^ Ans, 25 days. 

45. How long ought 20 men to subsist on a stock of provi- 
sions which would suffice one man 433 days] Ans. 2 1^ days. 

46. How long ought 12 horses to be fed on a quantity of oats 
which would be sufficient for 1 horse 185 days! 

Ans. 15i^ days. 
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47. How long might 30 workmen be employed for a sum of 
money which would pay 1 workman for 401 days? 

Ans, 13 ji days. 

48. In how many days could 10 men accomplish the same 
amount of work that 13 men could do in 349 days ? 

1 man wovM do tJie work in IZ times 349 days, and 10 men 
vxndd do it in ^ of the time in which 1 man would do it 

Ans, 453}^ days. 

49. If 34 men can raise the walls of a fortification in 27 
days, in how many days could 20 men do the same ? 

Ans. 46 If days. 

60. How long should 12 teams be employed in doing an 
amount of hauling which teams could accomplish in 66 
days ? X Ans. 124^ days. 

61. Allowing that 76 laborers could pave a street in 123 
days, in how many days could 120 laborers pave the street 1 

Ans, 76 f 14 days. 

62. A merchant bought 20 yards of cloth for 143 dollars; 
and, at another time, 30 yards for 166 dollars. At what price 
per yard was each purchase made? ^ 5The Ist, 7Ai and 

: ^'"- )The 2d, efl doUnTB. 

63. A farmer sold his farm containing 273 acres, at 36 dol- 
lars per acre, and immediately invested the proceeds in another 
farm at 60 dollars per acre. How many acres did he buy ? 

Ans. 191^^ acres. 

64. A plantation containing 1200 acres, was exchanged for 
another containing 1000 acres, and worth 63 dollars per acre. 
At what price per acre was the first plantation rated ? 

Ans, U.300^ dollars. 
66. A gentleman having on hand 6000 dollars, took 2300 
dollars to purchase bank stock, at 100 dollars a share, and 
divided the remainder equally among three benevolent institu- 
tions. How many shares of stock did he purchase, and what 
sum did each institution receive ? 

Ans. 23 shares; and each inst'n rec'd 900 dollars. 



66. Find the Quotient of 437630- 

67. Find th6 Quotient of 873007- 

68. Find the Quotient of 703687- 

69. Find the Quotient of 937863- 

60. Find the Quotient of 768377- 

61. Find the Quotient of 3800370- 

62. Find the Quotient of 70307600 



9. Ans. 48626f 

11. Ans. 79364pV 

•20. Ans. 36184^. 
.110. Ans. 8626p?Y. 
.120. Ans. 6403,^. 

-300. Ans. 12667f}}. 
.700. Atu. 100439^. 
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RULE VIII. 

§ SO. 7b Divide by any Number exceeding 12, oTtd containing 
two or more sigkificakt figubes. 

1. Take figures enough in the left of the dividend to contain 
the divisor, and on the right set the number of times the divisor 
goes therein. 

2. Multiply the divisor by the quotient figure, and subtract 
the product from those figures of the dividend which were taken 
in dividing. 

3. Bring down the next figure of the dividend, annexing it 
to the remainder^ if any. Divide into the number so obtained, 
and set the quotient figure on the right of the first one; if the 
divisor will not go in the mmiber, set a in the quotient, and 
bring down the next figure of the dividend. 

4. Multiply the divisor by the last quotient figure— Hsubtract 
the product from the number last divided, — ^bring down the next 
figure of the dividend, and so on. 

5. Ciphers in the right of the divisor, and the final remainder, 
are to be treated as directed in Rule vii. 

EXAMPLE. 

To divide 210490 by 690. 

69l0)21049|0(306gVir- 
207 



349 
345 



40 

Omitting the in the right of the divisor, and one Bgure in 
the right of the dividend, we say 

69 in 210, 3 times, and set the 3 on the right; multiplying 
the 69 by 3, we get 207; subtracting 207 from 210, the re- 
mainder is 3; annexing the 4 from the dividend to the remain- 
der 3, we say 69 in 34, time; annexing the 9 from the divi- 
dend, we say 69 in 349, 5 times; multiplying 69 by 5, we get 
345; subtracting 345 from 349, the remainder is 4, to which 
annexing the omitted in the dividend, the remainder becomes 
40. Under the remainder setting the given divisor 690, we 
have /^jf to annex to the quotient. 

The quotient Z06^ shows that the dividend contains the 
divisor 305 times, and ^^ of the divisor, besides. It is also 
fiv of the dividend (§ 61). 



$61.) 
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In dividing by this method, observe that the product of the 
divisor and any quotient figure, must be less than the tmrnber 
from which it is to be subtracted; and that the remainder must 
always be less than the divisor, 

([j* This Rale dif&ra from Rulb YII, only in requiring the products 
and xemainders to be written down. Bj Rule YII, the divisor being a 
small number, the mulfipHcation and subtraction are carried on men- 
tally. Both Rules depend on the same principles. «r^ 

Proof by Addition, 

$ 61. The operation by the last Rule may be proved, most 
readily, by adding up the remainder, if any, and the several 
products of the divisor and quotient figures, in the order in which 
tha/ stand. The Sum must be equal to the dividend. 

For the preceding example the proof may be presented thus: 

207 
346 
40 

The Sum 2 10 4 9 is equal to the dividend. 



63. Find the 

64. Find the 

65. Find the 

66. Find the 

67. Find the 

68. Find the 

69. Find the 

70. Find the 

71. Find the 

72. Find the 

73. Find the 



Quotient 
Quotient 
Quotient 
Quotient 
Quotient 
Quotient 
Quotient 
Cluotient 
Quotient 
Quotient 
Quotient 



EXERCISES. 

of 34793-T-21. 

70370-5-32. 

64783-J-430. 
730864-T-66. 
207863H-340. 
734764-^431. 



of 
of 
of 
of 
of 
of 



973100-r-3220. 
of 8746346-r-6473. 
of 98300794.^3290. 
of 37034803-^-40700, 
of 13476390-^63001. 



Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 



1656^. 

2199j^. 

150JU. 

13061^. 

1704fjf. 
3023^. 

1698,V,V 
29878|l^. 

Q5J.14136 



74. At the rate of 32 miles per day, how many days would 
a person be employed in walking 3968 miles ? 

The number of days unll be the number of times 32 in 3968. 

Ans, 124 days. 

75. If 45 acres of ground sell for 1039 dollars, what is the 
price per acre ? 

The price per acre is j\ of 1089 dollars, Ans. 23f\ dollars. 
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76. Allowing 365 days to make a year, how maDy years tare 
there in 9130 days 1 Ans, 26.^^-^ years. 

77. In how many days could 63 men accomplish a piece of 
work which one man could do in 1000 days } 

Ans. 15j4 days. 

78. Allowing a barrel to contain 196 pounds of flour, how 
many barrels could be filled, with 4900 pounds ? 

Ans, 25 barrels. 

79. There being 1760 yards in a mile, find how many miles 
there are in 65129 yards. Ans, 37p^ miles. 

80. How many days would 21 horses subsist on an amount 
of food which would suffice one horse 300 days ? 

Ans, 14jy days. 

81. Allowing a steamboat to run 275 miles in a day, in what 
time would she make a trip of 5349 miles? Ans, I9}j^ di^s. 

82. A has 340 head of cattle worth 9860 dollars," and B has 
760 acres of land worth 32680 dollars. Required the value of 
A's cattle per head, and of B's land per acre. 

Ans, 29 dollars; and 43 dollars. 

83. Having a tract of land containing 540 acres, I wish to 
divide it into fields containing 45 acres each. What number 
of fields will it make ? Ans. 12 fields. 

84. In how many days ought a company of 54 men to com- 
plete an excavation, if 75 men could do it in 150 days ? 

Ans, 20811 days. 

85. A company of 100 men have provisions sufficient for 4 
months. If 33 men depart from the company, how long will 
the same provisions suffice the remainder 1 

After 33 men depart, 67 men wiU remain. The question, then, 
is, how long may 67 men subsist on provisions which uxndd sup- 
port 100 men for 4 months, Ans, 5J^ months. 

86. If 27 barrels of flour be worth 135 dollars, what are 350 
barrels worth, at the same price per barrel ? 

One harrd is worih 135 dollars-r-27; and 350 barrels are ux/rih 
350 times as much as one barrel is toorth, Ans, 1750 dollars. 

87. If 39 acres of ground produce 2184 bushels of com. 
how many bushels will 280 acres produce at the same rate ? 

Ans. 15680 bushels. 

88. A merchant bought 250 yards of cloth for 1750 dollars, 
and sold 133 yards of it at the same price at which he bought 
it. What did the cloth sold amount to 1 Ans, 931 dollars. 

89. What sum of money ought a workman to earn in 503 
weeks, allowing that in 297 weeks he could earn 3861 dollars? 

Ans, 6539 dollars. 
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90. A farmer has 10 head of horses, and oats enoogh to feed 
them for 5 months. If he purchase 3 more horses, how long 
will his oats suffice to feed the whole number? 

Ans. 3|} months. 

91. A gentleman having on hand 6976 dollars, bought 6 pair 
of oxen, at 45 dollars a pair, and, with the remainder of the 
sum, purchased 230 acres of land. What was the price of the 
land per acre ? Ans. 29 /^f^ dollars. 

92. A person who undertook a journey of 1000 miles, trav- 
eled the first 7 days at the rate of 35 miles per day. How long 
will he be in accomplishing the remaining distance, at the rate 
of 33 miles per day J Ans. 22 1| days. 

93. A planter has 2280 dollars to lay out for mules and oxen, 
and wishes to purchase the same number of each. If he pay 
65 dollars a head for mules, and 30 for oxen, how many of 
each can he buy ? 

65-1-30=95. Then 95 dollars wtU buy 1 mule and 1 ox; and 
the number of times 95 in 2280 wiU be the number required, 

Ans. 24 of each. 

94. How many yards of cloth at 7 dollars a yard, 8 dollars 
a yard, and 9 dollars a yard, — the quantity of each Jdnd to be 
the same, — can a merchant buy for 1800 dollars ? 

Ans. 75 yards of each kind. 

95. A cistern, the capacity of w^hich is 10000 gallons, is to 
be filled with water by 3 pipes discharging into it. The first 
pipe discharges 200 gallons per hour, the second and third 
each 150 gallons per hour. In what time will the cistern be 
filled by the three pipes running together ? Ans. 20 hours. 

96. Another cistern, the capacity of which is 15000 gallons, 
is supplied with water by two pipes, each discharging 325 gal- 
lons, per hour; but, by leakage, the cistern loses 100 gallons 
per hour. In what time would the two pipes, running together, 
fill the cistern? An>s. 27 1|^ hours. 

97. Allowing the Moon to be 240 thousand miles from the 
Earth, and the Sun 95 millions of miles from the Earth; how 
many times the Moon's distance from us is that of the Sun ? 

Ans. 395|J^JJ} times. 

98. The velocity of light being 192 thousand 500 miles per 
second, and the distance from the Sun to the Earth 95 millions 
of miles; how many seconds does light require to pass from 
the Sun to the Earth? Ans. 493^^"^ seconds. 
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EXERCISES ON CHAPTER II. 

Sign of Aggregation. 

§ 62. A parerUhads ( ) is used to denote the Aggregate of 
the inclosed expression; and this aggregate connects with 
whatever sign immediately precedes or follows the parenthesis. 

Thus (13-|-7)X5 denotes the sum of 13 and 7 multiplied by 
6; thati8,20Xd. 

1. Find the vaiue of the expression, 

(246+34+9+16+ 1) X 4. 

2. Find the value of the expression, 

(370+65+100+3— 90) X 5. 

3. Find the value of the expression, 

(600+ 18+73+25+ 1 9) X (7—2). 

4. Find the value of the expression, 

('7348+400—100) X (437—129). 

5. Find the value of the expression, 

. (97746+305+20)-^(320+30). 

6. Find the value of the expression, 

(4093757—307609) X (5083—3). 

7. Find the value of the expression, 

(73017600— 189976)-r-(763+7). 

8. Find the value of the expression, 

(83073769+23764) X (7307— 4). Ans, 606861283499. 

9. Find the value of the expression, 

(7360793— 283746+3848— 500)-=-(75013— 113). 

Ans, 94?J5^f 

10. The sum of two numbers being 35745, and one of the 
numbers 1740, what is the other number 7 Ans. 34006. 

11. The difference of two numbers being 13000, and the less 
number 635, what is the greater number ? Ans, 13635. 

12. The difference of two numbers being 37073, and the 
greater number 739860, what is the less number 1 

Ans. 702787. 

13. The product of two numbers being 96360, and one of 
the numbers 470, what is the other number 1 Ans. 205. 



Ans. 1224. 
Ans. 2240. 
Ans. 3175. 
Ans. 2355684. 
Ans. 2803*^. 
Ans. 19233631840. 
Ans. 9458 if ||. 
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Ihffo Nvmhefn Found from their Sum and Difference, 

§ 63* The Sum+the differerux of two numbers is twice 
the greater number; and the Sum — the difference of two num- 
bers, is TWICE the Uss number. 

For example, take the numbers 10 and 6. 

Their sv/m 16-]-their dWerence 4 is 20, which is twice 10. 
and their sum 16 — ^their (ufTerence 4 is 12, which is twice 6. 

14. The sum of two numbers is 80, and their difference is 
20. What is the greajter, and what the less number] 

80-1-20 is 100, twice the greater; and 80 — ^20 is 60, twice the 
Jess; hence the greater number t« ^ of 100, and the Jess t9 ^ of 60. 

Ans, 50 and 30. 

15. The sum of two numbers is 1000, and their difference 
is 200. What are the two numbers 1 Ans. 600 and 400. 

16. The sum of two numbers being 1840, and their differ- 
ence 500, — ^what are the two numbers 1 Ans. 1170 and 670. 

17. The product of two numbers being 11600 and the mul- 
tiplicand 80, what is the multiplier 1 Ans. 145. 

18. The product of two numbers being 46400, and the mul- 
tiplier 240, what is the multiplicand 1 Ans. 193 t"^'^. 

19. The dividend being 23200, and the quotient 160, what is 
the divisor 1 

The dividend is a. product ^ and the quo. n factor. Ans, 145. 

20. The sum of 1728 dollars having been divided equally 
among a number of men, each man received 24 dollars. What 
was £e number of men ? Ans. 72 men. 

21. A and B together have 2300 dollars, and A has 500 dol- 
lars more than B. What sum has each ? 

Ans. A has 1400, and B 900 dollars. 
ii2. An ironmonger bought 15 tons of iron at 39 dollars per 
ton, and 23 tons at 37 dollars per ton. What would he gain 
by selling the whole at 42 dollars per ton 1 Ans. 160 dollars. 

23. C and D together have 4348 doUars, and C has 375 dol- 
lars less than D. What sum has each ? 

Ans. C has 1986^, and D 2361^ dollars. 

24. A merchant collected from A 230 dollars, from B 303 
dollars, and from C 95 dollars. If he lay out the whole sum 
collected, for cloth at 7* dollars a yard, how much can he buy ? 

Ans. 89 f yards. 

25. A farmer wishes to fill three kinds of sacks, containing 
3 bushels, 4 bushels, and 5 bushels, and the same number of 
each kind, with 1728 bushels of corn. How many sacks can 
he fill ? Ans. 144 of each kind. 
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26. A farmer sold wheat for 900 dollars, com for 274 dollars, 
and other produce for 329 dollars. Out of these proceeds he 
bought three pair of oxen at 56 dollars a pair, and paid the 
remainder for 65 acres of land. What did the land cost him 
per acre ? Ans, 20^4 dollars. 

27. A bought a building lot in town for 75 dollars, which 
was at the rate of 200 dollars per acre, and B purchased 3 pas- 
ture lots, each containing 13 acres, for 950 dollars. What 
quantity of ground was in A's lot, and what did B pay per 
acre ? Ans. ^ of an acre; and B 24}^ dollars. 

28. If a person's income be 5000 dollars a year^ and his ex- 
penses be at the rate of 5 dollars per day, at what rate would 
he save money per day, — there being 366 days in a year % 

Ans, 8 3^^ dollars per day. 

29. An army of 6000 men have provisions for 3 months. If 
1625 men be discharged, how long will the same provisions 
suffice for the remainder ? Ans, 4^^^ months. 

30. A carpenter can earn 45 dollars a month, but his neces- 
sary expenditures are at the rate of 24 dollars a month. He 
wishes to purchase a certain lot of ground, which contains 
19 acres, and is held at 35 dollars per acre. In what time can 
he save enough to make tlie purchase ? Ans, 31^f months. 

31. A sold to B 15 cords of wood at 3 dollars per cord, 53 
barrels of com at 2 dollars per barrel, and 2 beeves at 30 dol- 
lars each. In payment, A takes 160 dollars in cash, 3 sacks 
of coffee at 14 dollars a sack, and 20 gallons of molasses. 
What did A's sales amount to, and what £d the molasses cost 
him per gallon 1 

Ans, 211 dollars; and ^ of a dollar per gallon. 
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CHAPTER III. 

COMPOSITE NTJMBESS. — ^FSIME FACTOBS.^-COMHOK MEASTJRS.— / 

COMMON MULTIPLE. 

COMPOSITE NUMBERS. 

§ ^« A composite number is one which is the product of 
two factors, each greater than a unit. 

Thus 4 is a composite number, being 2X2. 

Is 6 a composite number? is?? Is 12 1 Is 19? IsSG? Ii45l 

Decomposition of Numbers, 

§ 6<1* Decomposing a number consists in resolving the num- 
ber into its factors. 

Thus 6 is decomposed when resolved into the factors 3 and 2. 

Into what ttvo factors may 15 be resolved 1 211 33 1 84 1 99 ? 
Into what t/iree Actors may 24 be resolved 1 30 ? 70 1 36 1 100 1 

i 66. In Division, the dividend is resolved into two factors, 
one of which is the divisor, and the other the quotient. 

Taking 4 as a factor of 20, what is the other factor? 7 being one 
&ctor of 56, what is the other &ctor? 9 being one factor of 108, what 
is the other &ctor 1 12 being one &ctor of 144, what is the other fiictor ? 

Any number whatever may be resolved into itself multiplied 
hy a unit. 

Thus 6 is 6X1; 7 is 7X1, A-c. 

Sign of EqwdUy. 

S 67. The sign =,^equai to, placed between two numbers, 
or numerical expressions, signifies that they are equal to each 
other. 

Thus 12-1-8=4X5 signifies that the sum of 12 and 8 is equal 
to the product of 4 and 5; and is read 12 plus 8 is equal to 4 
intob. 
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Constant Product of SevemL Factors. 

$^ 6§. The Product of several factors remains ikt same in 
whatever order the factors are multiplied together. 

Take, for example, the product 2X3X5. 

Since 2X3=3X2, we have 2X3X6=3X2X6; 
and since 2^X6=6X2, we have 3X2X6=3X5X2; and so on, 
there being six different ways in which the factors may be 
multiplied together. 

Division hy the Canceling of Factors. 

$ 69. A Product is divided by either of its factors by caned" 
ing that factor; or by the prodvct of any two or more of its 
factors, by canceling those factors. 

For example, take 30=2X3X5, 

If we divide it by 2, the quotient will be 3X6, or 15; and 
if we divide it by 2X3, or 6, the quotient will be 5 (§ 66). 

If the product is to be divided by itself ^ all its factors must be 
canceled, and their place supplied by a unit; for a number is 
contained in itself once. 

Tlhe cancellation of a number is denoted by a line drawn 
across it. Thus ^X3X5 denotes that the 2 in this product is 
canceled, which is equivalent to dividing said product by 2. 

COMPOSITE MULTIPLIERS AND DIVISORS. 

When a multiplier or divisor can be resolved into factors, 
each of which shall be a number not exceeding 12, or such num- 
ber with Os annexed, it will sometimes shorten the operation 
to multiply or divide by means of such factors. 

RULE IX. 

$ 70. 7b multiply hy means of factors. 

Resolve the multiplier into two or more factors; multiply 
by one of the factors, and the product thence arising by another 
factor; and so on, until all the factors are employed. The 
last product will be the one required. 

EXAMPLE. 

To multiply 346 by 18. 

Resolving 18 into the factors 3 and 6, 
we have 345X3=1036; and 1035X6=6210. 

Then 345X18=345X3X6=6210 (§ 68). 
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EXBRCI8S8. 
In performing these exercises, use ihefadora of the multiplier. 

1. Required the value of 147 shares of rail-road stock, at 
the rate of 96 dollars per share. Ans. 14112 dollars. 

2. Allowing 63 gallons to fill a hogshead, how many gallons 
will be required to fill 183 hogsheads ? Ans, 1 1529 gallons. 

3. A planter sold 230 bales of cotton at an average of 32 
dollars per bale. What sum did he receive for his cotton ? 

Afu, 7360 dollars. 

4. Allowing a ship to sail at the rate of 117 miles per day, 
how many miles would she sail in 108 days ? 

Ans. 12636 miles. 
6. If 66 masons could build a certain wall in 310 days, in 
how many days could one mason build the same wall ? 

Ans, 17360 days. 

6. If 132 clerks can accomplish a certain amount of writing 
in 51 days, in what time could one clerk accomplish 3 times as 
great an amount of writing? Ans, 20196 days. 

7. A gentleman purchased 42 bales of cotton cloth, — each 
bale containing 31 pieces, and each piece containing 36 yards. 
Required the number of yards that he purchased 1 

Ans, 46872 yards. 

8. A speculator bought a tract of land containing 1200 
acres, at 72 dollars per acre; and afterwards sold onejifth of 
the tract at 06 dollars per acre. What did he gain on the part 
sold? Ans. 6760 dollars. 

♦ RULE X. 

$ 71. 7b divide by means of factors. 

1. Resolve the divisor into two or more factors; divide by 
one of the factors, and the quotient thence resulting by another 
factor, and so on, until all the factors are employed. The last 
quotient will be the one required. 

2. If a remainder occur in the first division, and in none 
succeeding it, it is the true remainder. 

3. If a remainder occur in the second division, and in none 
succeeding it, multiply it by the first divisor, and to the product 
add the first remainder, if any, for the true remainder. 

4. If three or more factors be used, multiply the last remainder 
by the preceding divisor, and to tiie product add the corres- 
ponding remainder, if any; multiply the sum by the next pre- 
ceding divisor, adding as before; and so on, until the divisors 
are all includcKl, for the true remainder. 

4 
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EXAMPLE. 

To divide 273 by .36. 

4)273 



9)68 times, 1 over. 
7 times, 6 over. 
Quotient 7, true remainder 21; or quotient 7||. 

Resolving 36 into 4X9, we divide first by 4, and the quotient 
68 thence resulting by 9, and obtain 7, the quotient required. 

To find the true remainder, we multiply the second remain- 
der 6, by the first divisor 4, and add the first remainder 1. 
Thus 6X4=20, and 1 makes 21. 

(^ The divisor 4 is only one ninth of the whole divisor 36 ; hence it 
is contained in the dividend 9 times as often as 36 is. The true quotient 
is then ^ of that found for the divisor 4. 

A remainder after the first division ia so many units of the dividend. 
A remainder after the second division is so many units of the first quo- 
iieni; and since the first quotient X ^'e first divisor produces the aHvi- 
dend, a remainder ot the first quotient X the first divisor produces the 
corresponding remainder of the dividend. This remainder added to the 
first one, gives the true remainder of the dividend. «PD 

EXEBCISES. 
In performing these exercises, use ths factors of the divisor. 

1. A hogshead of ale or beer contains 64 gallons; how 
many hogsheads then will be filled by 9479 gallons ? 

Ans, 176^1 hogsheads. 

2. If 81 men take equal shares of 13846 dollars, Iiow many 
dollars will be the share of each man ? 

How vjtU you find the ansvjer to this question? How do you 
find ^ 6f any number? # Ans. 170|y dollars. 

3. Allowing a person to travel at the rate of 46 miles per 
how, how long will he be ia going 686 miles ? 

Ans. 13rV hours. 

4. Supposing 49 fat cattle to sell for 1976 dollars, what 
would be the average price for each? Ans. 40|| dollars. 

6. If one man can reap a field of hemp in 19 days, in what 
time ought 14 men to reap the same field? Ans. If^. 

6. In what time ought 72 men to accomplish the same 
amount of work that 9 men could do in 300 days? 

Ans. 37f I days. 

7. If 77 cords of wood be purchased for 231 dollars, for 
what sum ought 621 cords to be bought at the same rate ? 

Ans. 1663 dollars. 



5 72 — 73.) IXKBCISKS 1» COMPOSITE NITMBERS. 



&1 



8. Allowing 144 ywd» of cloth to lell for 864 dollars, what 
sunt ehould be received for double the quaoti^ of clotb, at 
doable the price per yard I Ant. 34fi6 dollars. 

9. A KurigoD of 140 men has provicrioiiB Bufficient for 04 
days. R 8 of the men deport, how long will the aaine provl- 



B Bufllce the remainder of the garriBon 1 



Aju. 67,V 






PRIME FACTORS. 

i Ta. A prime number is one which cannot be reiolved into 
two factors, each greater than a unit; thus 3 is a prime number. 



number. 

For example, 30 may be at once resolved into 3X10; then 
resolving 10 into 3X6, we have 30=3X3X5! and 3, 3, and 
are prime numbers. 



Table of Prime Numbert above 23. 

This table, which might be extended without limit, may be 

useful to the pupil, by way of reference, in the application of 
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PRIMS FACTORS. 
RULE XI. 
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i 74. 7b resolve a composite number into its prime factors, 

1. Divide the given number by nnj prime number that will 
divide it without a remainder ; divide the quotient in like man- 
ner ; and so on, until the quotient becomes a prime number. 

2. The several divisors and the last quotient wilt be the prime 
factors required. 

3. If the given number can only be divided by Usdf, or a 
unit, without a remainder, it is itself a prime number. 

EXAMPLE. 

To resolve 210 into its prime factors. 

2 )2 10 

3 )106 

6)36 

7 

The prime divisor 2 resolves 210 into 2X105 ($ 66). The 
divisor 3 resolves 106 into 3X36 ; and the divisor 6 resolves 36 
into 6X7. 

Hence 210 is resolved into the prime factors, 2, 3, 6, and 7. 



EXERCISES. 

1. Resolve 736 into ita prime factors, Ans, 

2. Resolve 330 into its prime factors. Ans, 

3. Resolve 610 into its prime factors. Ans. 

4. Resolve 390 into its prime factors. Ans, 
6. Resolve 660 into its prime factors. Ans, 

6. Resolve 930 into its prime factors. Ans, 

7. Resolve 1330 into its prime factors. Ans, 

8. Resolve 1610 into its prime factors. Ans. 

9. Resolve 4360 into its prime factors. Ans, 2, 3, 6, 6, and 29. 
10. Resolve 6020 into its prime factors. Ans, 2, 2, 6, 7, and 43. 



6, 7, 3, and 7. 
2, 3,6, and 11. 
2, 3, 6, and 17. 
6, 2, 3, and 13. 

6. 2. 6, and 11. 
2, 3, 6, and 31. 

2. 6. 7, and 19. 
2, 6, 7, and 23. 



The application of the preceding Rule will be seen* in 
finding Common Measures, and Common Multiples* 
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COMMON MEASURE. 

§ 7S. One numb^ is called ft measure of another, if it is 
contained in the other an exact number of times, without a 
remainder. 

Thus 2 is a measure of 6, and 3 is also a measure of 6. 
Name a measure of 15 ? Of 35 ? Of 72 ? Of 99 1 Of 132? 

If a number can be measured 6y 2, it is called an even num' 
ler; otherwise, it is an odd number. 

Name all the even numbers to 50. The odd numbers to 55. 

$ 70, A cammcm measure of two or more numbers, is anv 
number which will measwre each of them; that is, divide eacn 
of them without a remainder. 

Thus 3 is a common measure of 12 and 16. 

Name a common measure of 18 and 27. Of 20 and 35. Of 32 
and 48. Of 12, 18, and 30. Of 36, 54, and 72. 

A common measure, it is evident, is khj factor which is com" 
mon to the given numbers; that is, vjij factor found in each qf 
ihem. 

Greatest Common Measure, 

$ 77. The greatest common measure of two or more numbers, 
is the ^eatest number that will measure each of them; that 
is, divide each of them without a remainder. 

Thus 9 is the greatest common measure of 18 and 27. 

What is the greatest common measure of 16 and 24 ? Of 30 and 
40? Of 36 and 48 ? Of 64 and 12^1 Of. 8, 12, and 32? 

What is the greatest common measure of 20 and 30 ? Of 25 and 35 ? 
Of 24 and 72 ? Of 1 5 and 401 Of 1 2, 36, and 60 ? 

When two numbers have no common measure greater than a 
unUf they are said to be prime to each other; ^us 16 and 21 are 
prime to each other, 

A common measure is sometimes, though not so properly, 
called a qommon divisor; and the greatest common measure, 
the greatest, common divisor. 
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RULE XII. 

i 79. To Jind the common measures of two or more numbers, 

1. Resolve each number into its prime factors y and select 
all the factors which are common to the several numbers, that is, 
which are found in each number. 

2. Any one, or the product of any itco or more, of these 
common factors, will be a common measure — and the product 
of aU the common factors will be the greatest common measure 
of the given numbers. 

EXAMPLE. 

To find the common measures of 30, 45, and 75. 

Resolving each number into its prime factors, we find 

30=2X3X5; 45=3X3X5; and 75=3X5X5 (§ 74). 

The factors which are common to the three numbers, are 3 and 
6; then 3 and 5 are each a common measure, and 3X5,=15, 
is the greatest common measure of 30, 45, and 75. 

It is plain that both 3 and 5 will divide each of the given 
numbers, without a remainder, as will also 3X5^15; and this 
last is the greatest number that will so divide them (§ 69). 

EXERCISES. 

1. Find the greatest comvnon measure of 252, 180, and 288. 

Ans. 36. 

2. Find the greatest common measure of 120, 144, and 168. 

Ans, 24. 

3. Find the greatest common measure of 240, 336, and 432. 

Ans, 48. 

4. Find the greatest common measure of 392, 504, and 560. 

Ans. 56. 

5. Find the greatest common measure of 504, 567, and 630. 

Ans, 63. 

6. Find the greatest common measure of 336, 588, and 756. 

Ans. 84. 

7. Find the greatest common measure of 288, 480, and 672. 

Ans. 96. 

8. Find the greatest common measure of 460, 1035, and 1150. 

Ans. 115. 

9. Find the greatest common measiu-e of 620, 1116, and 1488. 

Ans. 124. 
10. Find the several common measures of 42, 210, and 126, 

Ans. 2, 3, 7, 6, 14, 21, and 42. 
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Another Method of Fijiding the Greatest Common Measure, 

§ 79. The greatest common measure of the divisor and dio* 
idend is the same as that of the divisor and the remainder, if 
any, after division. 

Or, more generally, 

§ SO. The greatest common measure of two or more num- 
bers, is the same as that of the Jeasi of those numbers and the 
remainder, or remainders, if any, after dividing the least number 
into the other, or each of the others. 

For example, take the numbers, 12, 2S, and 42, 

or 12, twice 12+4, and 3 times 12-|-6. 

It is plain that every measure of 12 is also a measure of twice 
12, and of 3 times 12 ; hence no number can measure 12, twice 
12-1-4, and 3 times 12-|-6, unless it also measures 4 and 6 ; the 
greatest common measure, therefore, of 12, 4, and 6, will be 
the greatest common measure of 12, 28, and 42 ; and 4 and 6 
are the remainders after dividing 12, into 28, and 42. 

On this principle is founded 

RULE XIII. 

$ Sl« To Jind the greatest common measure of two or more 

numbers, 

1. For tyx> given numbers , — divide the less number into the 
greater, and the remainder into the divisor, and the last re- 
mainder into the last divisor, and so on, until there is no 
remainder. The last divisor will be the common measure 
required. 

2. For three or more numbers, — divide the least number into 
each of the others, and take the remainders and divisor for a 
new set of numbers, with which proceed as before, and so on, 
until there is no remainder. The last divisor will be the 
common measure required. 

EXAMPLE. 

To find the greatest common measure of 135 and 720. 

136)720(6 
676 

46)136(3 

We divide 136 into 720, and the remainder 46 into the divisor 
136, when we get no remainder. The last divisor 46 is the 
greatest common measure of 136 and 720. 

([j* By the principle of § 79, the greatest common measure of 135 
and 720 is the same as that of IZFt and 46, which is evidently 45. 

The same principle generalized fur two or more numbers, establishes^ 
in like mamicr, the 2d part of the Rule. ^pO 
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EXERCISES. 

1. Find the greatest common measure of 324 and 480. 

Ans. 12. 

2. Find the greatest common measure of 972 and 1260. 

Ans. 36. 

3. Find the greatest common measure of 744 and 1680. 

Ans. 24. 

4. Find the greatest common measure of 480 and 960. 

Ans, 480. 
6. Find the greatest common measure of 636 and 1080. 

Ans, 12. 

6. Find the greatest common measure of 375 and 1100. 

Ans. 25. 

7. Find the greatest common measure of 120 and 1440. 

Ans, 120. 

8. Find the greatest common measure of 780 and 1560. 

Ans, 780. 

AFFLICATIOR OF COMMON MEASURE. 

1. A farmer has 66 bushels of corn, and 90 of wheat, which 
he wishes to put into sacks of equal size, and without mixing 
the two kinds of grain. How many bushels must each sacl 
contain ? 

The size of each sack will evidently be any common mea- 
sure of 66 and 90. Ans, 2 bushels, 3 bushels, or 6 bushels. 

2. A gentleman has a corner of ground, the sides of which 
measure 225 feet, 297 feet, and 369 feet. He wishes to en- 
close it with a fence having panels of uniform length; what 
must be the length of each panel ] Ans, 9 feet. 

3. An upholsterer has 125 yards of carpeting of one kind, 
175 of another, and 225 of another. He wishes to divide the 
whole into pieces of equal length, and the longest that can be 
obtained; what must be the length of each piece? 

Ans, 25 yards. 

4. Having 140 acres of land at one place, and 252 at another 
I wish to divide the whole into fields which shall be of equa 
size, and the largest that will meet such requisition. What 
must be the number of acres in each field? Ans, 28 acres. 

5. Three regiments of soldiers containing, respectively, 1538 
men, 2307 men, and 3845 men, are to be formed, separately, 
into battalions, the largest that will admit the sam^ number of 
men in each. What will be the number in each battalion, 
and the number of battalions in each regiment? 



A J769 men in each battalion; 
^^' ^2 battal's in tlie Ist reg't, 3 in the 2d, and 



5 in the 3d 
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COMMON MULTIPLE. 



§ S3. One number is called a multiple of another, if it can 
be measured by the other; that is, divided by it without a re- 
mainder. 

Thus 6 is a mvliij^ of 3; and 9 is also a multiple of 3. 

Name a multiple of 5. Of 7. Of 1 1. Of 20. Of 50. Of 100. 
Name a multiple of 8. Of 9. Of 12. Of 30. Of 60. Of 200. 

} S3. A common multiple of two or more numbers, is any 
number which can be measured by each of them; that is, divided 
by each of them without a remainder. 

Thus 30 is a common muJHpie of 10 and 6. 

Name a common multiple of 4 and 7.*^ Of 3, 4, and 8. Of 5 and 9. 
Of 4, 3, and 6. Of 10 and 4. Of 4, 9, and 12. 

Name a common multiple of 5 and 8. Of 5, 10, and 6. Of 7 and 8. 
Of 4, 3, and 9. Of 1 1 and 3. Of 4, 8, and 10. 

A common multiple of two or more numbers, it is evident, 
is any number of which each of the given numbers is a factor. 

Least Common Multiple. 

§ S4« The least common mvUipHe of two or more numbers, is 
the least number that can be measured by each of them; that 
is, divided by each of them without a remainder. 

Thus 15 is the least common multiple of 3 and 5. 

What is the least common multiple of 4 and 5? Of 3 and 6? 
Of 5, 2, and 3? Of 7 and 9? Of 6, 4, and 3 1 Of 8 and 12? 

What is the least common multiple of 3 and 41 Of 4 and 8? 
Of2,3,and47 Ofl0andl2l Ofl,4,and6? Ofl0and20? 

The least common multiple of two or more numbers is evi- 
dently the least number of which each of the given numbers is 
difactor. 

The product of two or more numbers will alwajrs be a com" 
mon multiple of the numbers, since it will have each of those 
numbers for a factor. 
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RULE XIV. 

f 95. To find the common multiples of two or more numbers, 

1. Resolve each number into its prime factors, and take the 
smallest selection of those factors that includes the factors of 
each given number. 

2. The product of these selected factors will be the least 
common multiple; and this product multiplied by any number 
whatever, will be a common multiple, of the given numbers. 

EXAMPLE. 

To find the least common multiple of 6, 12, and 15. 

Resolving each number into its prime factors, w^e have 

6=2X3; 12=2X2X3; 16=3X6. 

If we take 2, 3, 2, 5, we have the smallest selection of those 
factors that includes the factors of eaah given number, 

llien 2X3X2X6=60 is the least common multiple of 6, 
12, and 15. 

And 60X2=120, or 60 multiplied by any other number, is a 
common multiple of the same numbers. 

It is plain that 2X3X2X6 can be divided by each of the 
given numbers, without a remainder, since it includes the fac- 
tors of each of them (§ 69); and it is the smallest number 
that can be so divided, since it is the smallest that includes 
the factors of each. Hence it is their least common multiple. 

It is also evident that if one number be a multiple of 
another, any number of times the former , will also be a multiple 
of the latter. 

EXERCISES. 

1. Find the least common mtUtiple of 10, 12, and 16. Ans, 240. 

2. Find the least common multiple of 14, 9, and 25. Ans, 3150. 

3. Find the least common multiple of 18, 21 , and 30. Ans, 630. 

4. Find the least common multiple of 7, 16, and 15. Ans. 1680. 

5. Find the least common multiple of 6, 33, and 21. Ans. 462. 

6. Find the least common multiple of 11, 15, and 32. Ans. 5280. 

7. Find the least common multiple of 27, 44, and 4. Ans. 1 188. 

8. Find the least common multiple of 9, 18, and 20. Ans. 180. 

9. Find the least common multiple of 8, 14, and 35. Ans. 280. 

10. Find the common multiples of 6, 14, 20, 8, 12, and 24. 

Ans. 840, 1680; 2520, &c. 
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Another Method of Finding the Least Common MvUiple, 

The preceding Rule is given to show the composition of the 
least common multiple. The following is the common Rule; 
and is preferable in a practical point of View. 

RULE XV. 

$ 86. To find the least common mttltiple of two or more 

numbers. 

1. Set the numbers in a line, from left to right, and divide 
any tioo or more of them by any prime number, greater than a 
unit, that will divide them without a remainder, placing the 
quotient and the undivided numbers in a line below. 

2. Divide any two or more of the numbers in the lower line, 
as before; and so on, until no two numbers in the lowest line, 
can be so divided. The product of the divisors and numbers 
in the lowest line, will be the least common multiple of the 
given numbers. 

Z. If no two of tlie given numbers can be divided as above, 
the product of aU the given numbers will be their least com- 
mon multiple. 

EXAMPLE. 

To find the least common muiHple of 6, 12, and 15. 

2 )6 12 15 
3)3 6 15 



1 2 5 2X3X2X6=60. 

We divide 6 and 12 by 2; and place 15 in a line with the 
quotients, since 15 will not divide by two without a remainder. 
We then divide 3, 6, and 15, by 3; when we find that no two 
of the numbers, 1, 2, 5, in the lowest line, can be divided by 
any number greater than a unit, without a remainder. 

Taking now the divisors, 2 and 3, and the numbers 2 and 5 
in the lowest line, — omitting the 1, as not affecting the pro- 
duct, — we have 2X3X2X5^360, for the least common multi- 
pie df 6, 12, and 15. 

(^ This method ier the same in principle with that of Rule XIV. 
The divisors and numbers in the lowest line, are necessarily prime factors 
of the g:iven numbers ; and are the smallest aeleetion of such fectors that 
includes the factors of each given number, «/ID 
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EXERCISES. 

1. Find the least ccmmcn multiple of 4, 6, 8, and 10. 

Ans, 120. 

2. Find the least common multiple of 9, 3, 12, and 15. 

Alls. 180. 
8. Find the least common multiple of 21, 7, 4, and 9. 

Ans. 252. 
4. Find the least common multiple of 6, 4, 12, and 20. 

Ans. 60. 
6. Find the least common multiple of 8, 7, 10, and 14. 

Ans. 280. 

6. Find the least common multiple of 15, 2, 7, and 13. 

Anx. 2730. 

7. Find the least common multiple of 24, 5, 6, and 10. 

Ans. 120. 

8. Find the least common multiple of 5, 10, 13, and 24. 

Ans. 1560. 

9. Find the least common multiple of 6, 7, 2, and 17. 

Ans. 714. 
10. Find the least common multiple of 11, 4, 5, and 19. 

Ans. 4180. 

APPLICATION OF COMMON MULTIPLE. 

I. What is the smallest sura of money for which a person 
could purchase, either a number of mules at 32 dollars a head, 
or a number of cows at 14 dollars a head, — the same sum to be 
employed in either purchase? 

It is evident that the number of dollars to be employed, is 
the least common multiple of 32 and 14. Ans. 224 dollars. 

^. A can build 7 rods of fence in a day; B can build 9 rods; 
and C 12 rods, in a day. What amount of fencing would af- 
ford a number of whole days' work for any one of the three 1 

Ans. 252 rods, or 504 rods, or 756 rods, &c. 

3. If one team can haul to market 10 barrels of flour; an- 
other, 12 barrels; and another, 15 barrels; — ^what number of 
barrels would make a number of full loads for any of the three 
teams? Ans. 60 barrels, or 120 barrels, or 360 barrels, &c. 

4. How many bushels of wheat would fill a number of bar- 
rels, each containing 3 bushels; or a number of sacks, each 
containing 4 bushels; or a number of hogsheads, each contain- 
ing 15 bushels; — ^the quantity to be the same in each case? 

Ans. 60 bushels, or 120 bushels, or 180 bushels, &c. 

5. What is the smallest sum for which I could purchase a 
number of mules, at 35 dollars a head; or a number of horses, 
at 45 dollars a head; and what number of each could I purchase 
for that sum? Ans. 315 dollars; 9 mules, or 7 horses. 
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EXERCISES ON CHAPTER III. 

Find the value of each of the following expressions — miil« 
tiplying and dividing by means of fadora. 

1. (1000+260— 30+376)X(81— 9). Arts. 114840. 

2. (3874— 260+30— 376)X(100— 4). Ans, 314784. 

3. (4800+676— 84H-860)-f.(160— 6). An». 4Z^. 

4. (4800— 676+84— 860)-r-(127+6). Ans. 26,%, 
6. (9999+999— 76+376)-J.(l 30— 9). Ans. 93^. 

6. Resolve 436 into its prime factors. 

Ans, 2, 2, and 109. 

7. Resolve 780 into its prime factors. 

Ans. 2, 2, 6, 3, and 13. 

8. Resolve 972 into its prime factors. 

Ans, 2, 2, 3, 3, 3, 3> and 3. 

9. Resolve 1276 into its prime factors. 

Ans, 3, 6, 6, and 17. 

10. Resolve 2000 into its prime factors. 

Ans, 2, 2, 2, 2, 6, 6, and 6. 

11. Find the greatest common measure of 124, 200, and 360. 

Ans, 2.^ 

12. Find the greatest common measure of 326, 240, and 460. 

Ans, 6. 

13. Find the greatest common measure of 270, 800, and 960. 

Ans, 10. 

14. Find the least common multiple of 14, 26, 8, and 20. 

Ans, 1400. 
16. Find the least common multiple of 8, 36, 9, and 17. 

An9. 1224. 

16. Find the common multiples of 16, 20, 32, and 76. 

Ans, 2400, 4800, 7200, dtc. 

17. Find the common measures of 300, 400, 600, and 600. 

Ans, 2, 4, 6, 10, 20, 26, 60, and 100. 

18. Find the common multiples of 24, 36, 60, and 84. 

Ans, 2620, 6040, 7660, &G. 
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19. Find the ffreatest common measure, and also the least 
common multip^, of 74 and 126, 

Ans, Crreatest com. meas. 2; least com. mult. 4662. 

20. The junior clads in a school consists of 132 students, and 
the senior of 99. How might each class be divided, so that 
the whole school should be disposed in equal sections! 

Ans, Into sections of 3, 11, or 33. 

21. -For what sum of money could a carpenter hire journey- 
men for one month, at 16 dollars, 21 dollars, or 24 dollars each, 
allowing the whole sum to be thus expended? 

Ans, 840 dollars, or 1680 dollars, &c. 

22. What is the smallest sum of money for which I could 
purchase a number of plows at 14 dollars each, or a number of 
carts at 30 dollars each, or a number of wagons at 90 dollars 
each? AnSy 630 dollars. 

23. A wine merchant has 111 gallons of Madeira, 185 gallons 
of Port, and 259 gallons of Medaga, with which he w^ishes to 
fill-a number of casks, all containing the same number* of gal- 
lons, and without ojixing the different kinds of wine. What 
must be the contents of each cask? Ans, 37 gallons. 

24." A has 413 dollars, B 531 dollars, and C 590 dollars; and 
they agree to purchase horses, at the same price per head, pro- 
vided each man can thus invest all his money. How many 
horses could each man purchase? 

Ans. A could purchase 7, B 9, and C 10. 
25. An island is 200 miles in circumference, and three per- 
sons, A, B, and C, start together, and travel the same way 
^around it. A goes 20 miles per day, B 25, and C 40 miles per 
day. In what time would they all come together again at the 
same point from which they started? 

First find the number of days it would require each person 
to go around the island. Ans, 40 days. 
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CHAPTER IV. 

FRELIMIirARY DEFINITIONS AND PRINCIPLES — SEDITCTION OF 

FRACTIONS. 

FRACTIONS. 

$ 8T« A Fraction is an expression of one or more of the 
equal parts into which any quantity may he divided. 

One half is one of the tioo equal parts, — One third is one of 
the three equal parts, — ^Two thirds are ttoo of the three equal 
parts, and so on, of any quantity. 

What ia meant by one fourth of a quantity ? By three fourths of a 
quantity 1 By one fifth of a quantity 1 By four fifths ? 

Any quantity consists of how many halves of that quantity ? Of how 
many thirds ? Of how msny fourths ? Of how many tenths? 

Which is th^ greater part, one half oi one third of a quantity 1 One 
fourth or one seventh? One nhith or one Mh? One tenth or one 
hundredth ? One sixth or one sixtieth ? 

How many is one haJf of 2 1 One third of 3 ? Two thirds of 3 1 
Three fourths of 4 ? One fifth of 5 ? Five sixths of 6 ? One seventh 
of 7 ? Three eighths of 8 ? Four ninths of 9 ? 

K the 2 haJves of any quantity were each divided into 2 equal parts, 
Into how many equal parts would the whole quantity he divided? What 
would each of those parts be called ? One half is how many fourths ? 

If the 3 thirds of any quantity were each divided into 2 equal parts, 
into how many equal parts would the whole quantity be divided 1 What 
would each of those parts be called ? One third is how many sixths ? 

If the ^fourths of any quantity were each divided into 3 equaU parts, 
into how many equal parts would the whole quantity be divided 1 What 
would each of those parts be called ? One fourth is how many twelfths ? 

Numeraior and Derummator, 

% 8S. A fraction is denoted by two numbers, one above the 
other, with a line between them. The upper number is called 
the numeraior; and the lower, the devumiinator. 

The numerixtor shows the number of cqwd parts in the frac* 
turn; the denominator shows the number of such parts in the 
tohoie quantity divided. 

Thus }, three fourths; 3 is the fmneratar, ax^d 4 the denominator. 
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In f , which is the numerator, and what does it show ? Which the 
denominator, and what does it show 1 In.^1 Inf?In^? 

The numerator and the denominator are together called the 
terms of the fraction. 

Proper aiid Improper Practions, 

§ §9. A proper fraction is one whose numerator is less than 
its denoniincttor; and whose value is, consequently, less than a 
unit or whole one. 

Thus ^, f , f , are proper fractions. 

$ 90. An improper fraction is one whose numerator is equal 
to, or greater, than, its denominator; and whose value is, accord- 
ingly, equal to, or greater than, a unit or whole one. 

Thus § is an improper fraction,— equal to a whole one; and 
J is an improper fraction,— equal to l|, one and tioo thirds. 

} is equal to how many whole ones ? J is equal to how many whole 
ooesl V"? V? V? ¥1 V? TT W W? 

Fractions Express Division. 

$ 91. 'Every proper fraction expresses the part thai its numer^ 
ator is of its denominator. 

For example take the fraction i,four ninths. 

Since 1 is one ninth of 9, 4 is four ninths of 9; that is, the 
fraction expresses the part that its numerator 4 is of its denom- 
inator 9. 

2 is what part of 3 ? 4 is what part of 7 1 5 is what part of 13 ? 
9 is what part of 16 ? 1 1 is what part of 25 1 17 is what part of 39 V 

§ 92. Every fraction, whether proper or improper, is equal 
to its numerator divided by its denominator. 

For example, the fraction J is the quotient of 4-5-9 (§ 47); 
being the same as j of 4 (§ 61). 

And the fraction J is 9-5-4, equal to ^ of 9, equal to 2^ (J 66). 

} is equal to what part of 2 1 | is equal to what part of 5 ? 
^ is equal to what part of 31 || is equal to what part of 23? 
^ is equal to what part of 71 f ; is equal to what part of 31 1 « 

4 is how many units or whole ones? | is how many units or whole one^ 

V is how many units or whole ones? y is how many units or whole onesi 

V ia how many units or whole ones? ^ is how many units or whole onesi 
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Constant Value of a Fraction. 

$ 93. The value of a fraction remains the same when its 
numerator and denominator 9fe both multiplied, or both divided, 
by the same number. 

Taking, for example, |, and multiplying both its terms by 2, 
we have |. 

Now if any quantity were divided into 4 fourihs, each one of 
these fourths, divided into ttoo equal parts, would make 2 eighths 
of the quantity; then 3 fourtia would make 6 eighths; that 

Prove that J is equal to ^. Prove that J is equal to y"^. 

The truth of this principle is also evident from regarding a 
fraction as a quotient, its numerator being a dividend, and its 
denominator the divisor ($ 92 and 67). 



REDUCTION OF FRACTIONS. 

$ 94. Reduction, in general, consists in changing the form 
or expression of a quantity, without altering its value. 

Thus f may be changed to the form yVi f^, ^c, without 
altering its value (§ 93). 

FRACTIONS REDUCED TO THEIR LOWEST TERMS. 

$ 95* A fraction is reduced to lower terms when its numerator 
and denominator are diminished, without altering its value. 

For example, |f reduced to lower terms, is {, found by divid- 
ing 12 and 16 by 2 ($ 93). 

Reduce | to lower terms. Reduce ^ to lower terms. 

Reduce ^ to lower terms. Reduce ^^ to lower terms. 

$ 96. A fraction is reduced to its lowest terms when its nu- 
merator and denominator are made the smallest that will expresa 
the value of the given fraction. 

Thus \i reduced to its loioest terms is |. 

What is yi^ in its lowest terms 1 What is -j^L in its lowest terms 7 
What is J in its lowest terms 1 What is 1} in ite lowest terms 1 

When a fraction is in its lowest terms, its numerator and 
denominator will be prime to each other ($ 77), 
5 
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RULE XVI. 

$ 97. 7\> reduce a fraction to its lowest terms. 

1. Divide both terms of the fraction by any common mea- 
sure greater than a unit, and the quotients by any common 
measure greater than a unit, and so on, until the quotients be- 
come prime to each other. The last quotients will be the lowest 
terms of the fraction. Or, ^ 

2. Divide both terms of the fraction by their greatest com- 
man measure ; the quotients will be the lowest terms. 

EXAr3IFL£. 

To reduce ^ to its lowest terms. 

10)90 10)120 



3)9 3)12 



3 4 A»,=j. 

Dividing 90 and 120 both by 10, and the quotients 9 and 12 
both by 3, the quotients 3 and 4 are prime to each other, and 
we have the given fraction in its lowest terms equal to f (§ 93). 

Or, dividing 90 and 120 both by 30, which is their greatest 
common measure (§ 77), we at once have ^^=J. 

The advantage of reducing a fraction to its lowest terms, is, 
that the vtdve of the fraction is then more readily perceived. 

Thus we more readily perceive the value of J than of ^. 



EXERCISES. 

1. Reduce ^| and |^| to their lowest terms. Ans. ^ and |. 

2. Reduce f^ and ff^ to their lowest terms. Ans. \ and |. 

3. Reduce || and fJJ to their lowest terms. An^. y^ and y^^. 

4. Reduce ^ and -^ts to their lowest terms. Ans, |J and J^. 
6. Reduce |f and Jf J to their lowest terms. Ans. J| and ^. 

6. At 25 dollars per acre, what quantity of land could be 
purchased for 16 dollars'? Ans. J of an acre. 

7. At 18 dollars per ton for hay, what quantity of hay could 
be bought for 10 dollars? Ari^. $ of a ton. 

8. Allowing 365 days to a year, what part of a year is in- 
cluded in 146 days? Ans. f of a year. 

9. There being 1760 yards in a mile what part of a mile is 
included in 1320 yards? Ans. | of a mile, 
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10. If 133 dollars were equally divided amoDg 162 men, what 
would be the portion of each man (§ 92)1 Ans. {of a dollar. 

11. If a person saves out of his income 290 dollars in a year, 
at what rate does he save per day? Ans. 4| of a dollar. 

12. What quantity of ground must a man plow per day, in 
order to accomplish 63 acres in 72 days? Ans. } of an acre. 

13. A footman performed a journey of 500 miles in 15 days. 
At what rate did he walk per day ? Ans. 33{ miles. 

14. A farmer bought a tract of land containing 400 acres, 
for 18100 dollars. What was the price per acre ? 

Ans. 45^ dollars. 

15. A speculator purchased 1000 head of cattle at 16 dollars 
each, and sold the whole of them for 21875 dollars. How 
much did he gain per head ? Ans. 5j dollars. 

FRACTIONS REDUCED TO A COMMON DENOMINATOR. 

§ 98. Two or more fractions. are said to have a common 
denominator, when they have the same number for a denominator. 

Thus I, ^, and ^, have a common denominator. 

Give another example of firactions having a common denominator. 

$ 99. Two or more fractions may often be reduced, mentaUy, 
to a common denominator, by multiplying, or dividing, both 
terms of one or more of them, so as to make the denominator 
the same for each. 

For example, ^ and f are reduced to a common denominator, 
by multiplying both terms of ^ by 3, and of f by 2. 

We thus find i=i$3=3 ; and f =|$f=J (§ 93). The eyuw- 
aknt of i is I; and Uie equivalent of f is ^. 

Give the equivalents of f and } in fractions having a common denom" 
imUor. Of i and f . Of J and f Of J, |, and J. Of J, { and ^3^. 

Least Common Denominator. 

$ lOO. Two or more fractions are reduced to their least 
common derwrninfitor, when the common denominator found is 
the smallest by Which the equivalent of each fraction can be 
expressed. 

For example, | and |, reduced to their least common denom- 
inator, are equal, respectively, to ^ and fj. 

Give the equivalents of { and |, by their least common denominator. 
Offand^. Of^andyV Of i, i, and J. Ofi,|ana^. 
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RULE XVII. 
$ 101. To reduce tioo or more fractions to a common de- 

KOMINATOR. 

1. Multiply each numerator by all the denominators except 
its own, for the new numerators; and multiply all the denomi- 
nators together for the common denominaior. 

2. If ihe least common denominator he required, — take the 
least COMMON multiple of the given denominators, for the com- 
mon denominator. Divide this multiple by the denominator 
of each given fraction, and multiply Uie quotient by the nu- 
merator, for the new numerators, 

EXAMPLES. 

1. To reduce f , |, and }, to a common denominator. 
For the new numerators, we have 

2X6X8=96; 6X3X8=120; 7X6X3=126; 
and for the common denominator, 3X6X8=144. 

The equivalents of the given fractions, are, then, 
AV* iff* ^^^ ill> respectively. 

2. To reduce the same fractions }, |, and |, to their feos/ 
common denominator. 

The least common muUipie of the denominators 3, 6, and 8, 
is 24 (§ 84). Then 24 is the common denominator required. 

Dividing 24 by each given denominator, and multiplying the 
quotients by the given numerators, respectively, we have for 
the new numerators, 

(24-h3)X2=16; (24-h6)X5=20; (24-J-8)X7=21. 
The given fractions are, then, respectively equal to, 

This method will not find the least common denominator, in 
all cases, unless each of the given fractions is in its lowest 
terms. 

For instance, if, in the above example, we take || instead 
of its equal, j, the least common multiple will be 48, which is 
not the least common denominator by which the equivalent of 
each fraction can be expressed. 
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(^ In finding a common denominator, as above, both terma of each 
given fraction are multiplied by the same number. 

Thus *}, in the first example, has both its terms multiplied by 6X8^— 
producing the new terms J^^., 

In the second example, the numerator 2 is multiplied by 8,=24-7-3» 
and this is tfie same number by which the denominator 3 is multiplied, 
to produce the common denominator 24. 

Hence thfr values of the given fractions remain the same in reducing 
them to a common denominator (§ 93). .TJ) 

EXEBCISES. 

1. Reduce }, |, and f to a common denominator. 

An9 SS -HA nnil 4g 
JLns. Y^jff YIU » *"'' TSV* 

2. Reduce ^, ^, and f to a common denominator. 

Ans. VVV. Iff. and f fj. 

3. Reduce |, f , and y^^ to a common denominator. 

A„^ 351 200 nnH 300 

4. Reduce f , f , and y\ to a common denominator. 

A7W. jfj-^, ^-^-§, ana |ppj. 
6. Reduce f , |, and } to the least common denominator. 

Ans. ^j-, 5^a-,> ana -jy. 

6. Reduce ^, ^, and | to the least common denominator. 

Ans. 1%, ,%, and -f|. 

7. Reduce f , ^, and -^ to the least common denominator. 

Anji 3 4 in n-nA 31 

8. Reduce f , |, and -^ ^ the least common denominator. 

A„^ 34 25 .«f1 27 

9. Reduce f , |, and ^ to the least common denominator. 

Ans. 41, A, and 4J. 
10. Reduce %, VV, and 4| to the least common denominator. 

•A"^- mif THfi *"** UTir* 
U. Reduce f, j, f, and ^ to a common denominator. 

Atw. iji;, mi Hih ifWff- 

12. Reduce |, f , f , and |^^ to a common denominator. 

497 V 3 60 5 40 160 7 2 

AfLi). yjfQt 7y;j» ^go» Tsra • 

13. Reduce f , J, ?, and J to a common denominator. 

>!'??« 560 17 5 6 0i» 1120 
* ^^*'^- 146(F» TJO(J» I40ff» T4U^' 

14. Reduce J, j\, f, and J to a common denominator. 

16. Reduce i*^, J, j'^, and i to a common denominator. 

A«5. iH^/i^A.iill^ifm- 
One advantage of expressing Fractions by a common denomv- 
nator, is, that we are thus enabled, most readily, to compare 
the vcdiies of fractions, in certain cases. 



70 REDUCTION OF FRACTIONS. (§ 102. 

Compariacn^ of Fracttona. 

$ 102. Fractions having different numerators and denomi- 
nators, are most readily compared with each other, by reducing 
them to a common denominator, and then comparing the new 
numerators. 

For example, we should not very readily perceive which is 
the greater fraction, f or ^. By reducing them to a common 
denominator, we have f f and ^; from which we see at once 
that f y is 1^ the greater. 

11. One person expends 6 dollars for coal, at 7 dollars per 
ton; and another, 6 dollars, at 9 dollars per ton. What quan- 
tity does each of them purchase, and which of them the greater 

quantity 1 An i ^^^ ^^^ ^» ^® 2d J of a ton ; 

Ans, J rpj^g jg^ ^jjg greater quantity. 

12. A, 6, and C, purchase iron; — ^A, at 37 dollars per ton; 
6, at 42; and C, at 60 dollars per ton. A lays out 20 dollars; 
B, 25; and C 30 dollars: what quantity of iron does each of 
them purchase, — which of them the largest, and which the 
smallest quantity? 

Ans k^' ^^' ®' '^' ^""^ C, I of a ton; 

^C the largest, and A the smallest quantity. 

INTEGEBS AND MIXED NUMBEBS BEDUCED TO IMPBOFER FRAC- 
TIONS. 

$ 108. An integer, or integral number, is any whole number, 
in opposition to 9^ fraction. 

Thus 1, 6, 10, &/C., are integers. 

% 104. A mixed number is an integer, or whole number, 
with a fraction annexed to it. 

Thus 5|, 7^, are mixed numbers. 

What kind of quantity is ^1 V^l 261 37^1 

§ 105. An integer is reduced to the form of an improper 
fraction, by taking a unit for a denomiruxtor. 

Thus 6 is f, 6 ones; 10 is V% 10 oms; &c. 

Or, an integer may be reduced to an improper fraction hav- 
ing any proposed denominator. 

Thus 6 is equal to V> or y, or ^/; and so on. 

7 is equal to how many halves ? How many Aths .? %tha ? 

9 is equal to how many ludves ? How many 6/A* ? lAths? 

12 is equal to how many halves ? How many lOths ? l^ths ? 
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$ 106* A mixed number may be readily reduced to an 
improper fraction whose denominator is thai of the fraction 
annexed. 

For example, 6 being equal to y, 5}=:y. 

2^ is how many halven? 3^ is how many Affis? 4f is how many 3rdSiJ? 
5^ is how many 6ih8 ? 7J is how many 9ths? 9) is how many Bths? 
1 1 is how many 9/^ ? 12^^ is how many 10/^9 ? 

RULE XVIII. 

$ 1 07. To reduce an integer ^ or a mixed number , to an improper 
fraction, 

1. To KEDTTCE AN INTEGER. Under the given integer, re- 
garded as a numerator, place 1 for the denominator. Or mul- 
tiply the integer by any proposed denominator; the product 
will be the numerator. 

2. To BEDUCE A MIXED NUMBER. Multiply the integer con- 
tained in it, by the denominator annexed; and to the product 
add ike numerator , for a numerator to be placed over said 
denominator. 

EXAMPLES. 

1. To reduce the integer 25 to Itks, 

26X7=176; hence 26='-^. 

2. To reduce the mixed number 26^ to an improper fraction. 

26X7=176; and 176+3=178; hence 26f='-;p. 

EXERCISES. 

1. Reduce 13, 35, and 74, each to Zrds. Ans, '/> -t^» ^^^d «|3. 

2. Reduce 29, 83, and 90, each to Aiks, Ans, 4^, ^^, and ^^. 

3. Reduce 71, 55, and 89, each to Iths, Ans, i^, ^i, and ^^, 

4. Reduce 19, 91, and 100, each to lO/A*. Ans, Y»o,\y,andifJs. 
6. Reduce 26i and 34 J to improper fractions. Ans,^ and*-p. 

6. Reduce 83^ and 94j to improper fractions. Ans,^^ and ^p. 

7. Reduce 74} and 47yV to improper fractions. Arw.^J^ and Vi« 

8. Reduce 39 ,'7, and 16 ^^ to improper fractions. Ans,^^ and ^V» 

9. Reduce 12} and 14^ first to improper fractions, and then to 
a common denominator. Ans, ^ &nd '^"; V ^n^ V* 

10. Reduce 25^, 39^, and 234| first to improper fractions, and 
then to their least common denominator. 

A7W. V» *F» and L-^-^; ^J-S ^^, and ^-^qj. 
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1 1. How many bushels of apples, at ^ of a dollar per bushel* 
may be purchased for 13 dollars? 

The number of bushels tJuit may be purchased, is eqiud to the 
number of 4ths of a dollar in 13 dollars. Ans, 52 bushels. 

12. What number of horses could be fed on 150 bushels of 
oats, giving { of a bushel to each? Ans. 750 horses. 

13. At tne rate of ^ of a dollar per day, how many laborers 
could be hired, ooe day, for A\ dollars? Arts, 9 laborers. 

14. How many lots of ground, each to contain ^ of an acre, 
could be made out of a field containing 129} acres? 

Ans. 519 lots. 

15. Required how long a company of workmen would be 
employed in graduating 33 j miles of road, at the rate of \ of 
a mile per month. Ans, 167 months. 

16. Allowing a mechanic to earn 35 dollars in 2 months, or 
i of a year, what sum ought he to earn in 3 years? 

In 3 years there are 18 sixths of a year. If he earn 35 dollars 
in 1 sixth of a year, he wiU earn 18 times 35 dollars in 18 sixths 
of a year, that is, in 3 years. Ans. 630 dollars. 

17. If a steamer run at the rate of 5 miles in ^ of an hour, 
how far will she run in 13 hours? Ans. 260 miles. 

18. If ^ of a ton of hay brings 9 dollars, what should be 
paid for 34^ tons of hay, at the same rate? ^4725. 621 dollars. 

19. Allowing ^ of an acre of ground to produce 1 1 bushels 
of wheat, how many bushels would be raised from two fields, 
containing, respectively, 39 acres, and 41 1 acres? 

Ans. 3553 bushels. 

IMFROFER FBACTI0N9 BEDUCED TO INTEGERS OR MIXED 

NUMBERS. 

Since 2 halves, or 3 thirds, or 4 fourths, and so on, make a 
unit or whole one, any improper faction may readily be re- 
duced to an integer, or a mixed number. 

For example y is equal to 4, and y is equal to 4f . 

\^ is how many units or whole ones? ^^ is how many units or whole 
ones ? ^j is how many units or whole ones ? ^^ is how many units or 
whole ones ? "^ is how many units or whole ones ? \p is how many 
units or whole ones ? ^^ is how itiany units or whole ones ? y is how 
many units or whole ones ? 11 is -how many unite or whole ones? 
^ is how many units or whole ones? 

The following Rule is the reverse of the preceding one. 
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RULE XIX. 

$ IO§. To reduce an improper Jradion to an tnteffer, or a 
mixed namJber. 

1. Divide the numerator by the denominator, placing the 
divisor, or denominator, under the remainder, if any, and an- 
nexing the fraction so formed to the quotient. 

2. The fraction annexed to the quotient may often be re- 
duced to lower terms. 

EXAMPLE. 

To reduce y/ to an integer, or a mixed number. 

140-r-25, gives quotient 5, and remainder 15; 

Hence VV=6H=5?. 

The fraction formed of the divisor and remainder, will be in 
its huxst terms, or not, according as the improper fraction re- 
duced, is, or is not, in its lowest terms. 

For, if the dividend and divisor have any common measure, 
the divisor and remainder will have the same common mea- 
sure (§ 79). 

EXEBOISES. 

1. Reduce || to an integer, or a mixed number. Aris, 3. 

2. Reduce W ^ ^^ integer, or a mixed number. Ans. 13. 

3. Reduce Vi ^^ *^ integer, or a mixed number. Ans, 28|-®5, 

4. Reduce Vv ^ ^^ integer, or a mixed number. Ans. 10. 

5. Reduce -y|^ to an integer, or a mixed number. Ans. 02 ^-g. 

6. Reduce ^V? to an integer, or a mixed number. Ans. 22 f^^. 

7. How many dollars must be paid for 120 pounds of cheese, 
at ^ of a dollar per pound? 

The 120 pounds will cost ^|^ of a dollar. Ans. 16 dollars. 

8. How many dollars must be paid for 875 pounds of rice, 
at j^ of a dollar per pound? • Ans. 54f j^ dollars. 

9. If yV of a barrel of flour will serve a family for a week, 
how many barrels would serve them 52 weeks? 

Ans. 3^s barrels. 
10. If a person walk at the rate of ^j^ of a mile per minute, 
how many miles would he walk in 245 minutes ? 

Ans. 12^ miles 
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11. How many dollars should be paid for 7 yards of linen, 
at I of a dollar per yard? 

The 7 yards vnU cost 7 times } of a dollar ^ vMch wiU he ^j of 
a dollar. Arts, b\ dollars. 

12. How many dollars should be paid for 25 bushels of 
wheat, at } of a dollar per bushel? Ans. 21} dollars. 

13. How many dollars should be paid for 19 pounds of to- 
bacco, at j^ of a dollar per pound? Ans. 10 [j^ dollars. 

14. If a laborer's wages be | of a dollar per day, how many 
dollars will he earn in 237 days? Ans, 189| dollars. 

15. If a farmer raise \ of a ton of hay per acre, how many 
tons of hay would he raise on 45 acres? Ans, 40^ tons. 

16. How many dollars should be paid for 9 barrels of flour, 
at 5^ dollars per barrel? 

6^=y ; then 9 times 11 hdbxs is "/. Ans, 49^ dollars. 

17. How many dollars should be paid for 3 hundred weight 
of beef, at 4^ dollars per hundred weight? Ans, 12f dollars. 

18. If a stage coach run at the rate of 7^ miles per hour, 
how many miles would it run in 13 hours? Ans, 97^ miles. 

19. A farmer had in oats 64 acres of ground, which produced 
30} bushels per acre. What was the entire produce? 

Ans, 1968 bushels. 

20. A grazier sold 75 head of fat cattle, at the rate of 35} 
dollars a head. What did he get for the whole number? 

Ans, 2690f dollars. 

21. A merchant sold 37 yards of superfine cloth, at 11^ dol- 
lars per yard. What did the whole amount to ? 

Ans, 416^ dollars. 

22. A miller sold 100 barrels of flour, at 3^ dollars per bar- 
rel. What did the whole amount to? Ans, 318} dollars. 

23. If a ship sail at the rate of 125| miles per day, how far 
will she sail in 73 days? Ans. 9l79| miles. 

24. If one acre of ground produce 25^ bushels of wheat, 
how many bushels would 150 acres produce at the same rate ? 

Ans, 3800 bushels. 

25. Allowing a person on a journey to travel at the rate of 
40^ miles per day, how far would he go in 31 days? 

Ans, 1247| miles. 

26. Allowing 24 men to accomplish a certain work in 5} 
days, in how many days ought one man to accomplish the 
same work? Ans. 132 days. 

27. Allowing a certain quantity of provisions to suffice 35 
men for 13} days, how long ought the same quantity to suflice 
one man? An^. 481^ days. 
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EXERCISES ON CHAPTER IV. 

1. Reduce ^41 '^^ fit ^ ^^^ lowest terms. 

Ans. ^ and ^j 
a. Reduce |}f and tfj to their lowest terms. 

Ans, tVSt a»d Hi 
8. Reduce |if f and }}} to. their lowest terms. 

Ans. T% and f U 

4. Reduce {}} and }^f to their lowest terms. 

Ans. Hi and m 

5. Reduce f jf and -fif^ to their lowest terms. 

Ans. iff and fi 

6. Reduce }, |, and |f to a common denominator. 

Ans. fig, |ii,and |iJ 

7. Reduce /r, ^9 and iJ to a common denominator. 

Ans. |S|8, A%, and f JJJ 

8. Reduce |, f , and |i to a common denominator. 

Aw5. f§§, |g!{,and ftJ 

9. Reduce 3^, -f^, and ^ to a common denominator. 

A«5. tWff» im. and AVff 

10. Reduce ^, 3^, and 1^ to a common denominator. 

Ans. t?!g, mh and Jf tS 

11. Reduce 1^, H, and {f to the least common denominator 

Ans. i^ff, if g, and H8 

12. Reduce -j^, fy, and }i to the least common denominator 

Ans. if g, if g, and ?f J 

13. Reduce /j, ^, and ii to the least common denominator 

Ans. /(Ay. ^ff, and //^ 

14. Reduce ^, ^^t and ^^f to the least common denominator 

Ans. M> iU> and Hi 

16. Reduce 9, 13, 28f , and 31}, respectively to 5th8. 

Ans. y, V» 4*» aJid 4« 

16. Reduce 10, 23, 40}, anid 73f , respectively to 8th8. 

Ans. V, if*, »f8, and^fs 

17. Reduce 3^, 5}, 10}, and 13}, to improper fractions. 

Atw. y, V» V» and V 

18. Reduce 7-^^ 9^^, 75{, and 90} to improper fractions. 

Ans. fi, VV^, «J' and «i* 

19. Reduce *{*, ^, 4f », and *f}* to integral or mixed 
numbers. Ans. 66, 48^^, 146f, and 167}. 

20. Reduce ^, ViP, ^f, and V(f«? ^ integral or mixed 
numbers. Ans. 26^^, 33}, 16}, and 9|g. 
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21. A laid out 25 dollars for iron, at 40 dollars per ton, and B 
laid out 35 dollars for iron, at 45 dollars per ton. What quan* 
tity of the article did each of them purchase ? 

Ans, A f and B J of a ton. 

22. A bought 9 yards of linsey for 12 dollars, and B bought 
21 yards for 24 dollars. At what rate did each of them pay 
per yard ? Ans. A H and B 1| dollar per yard. 

23. If ^ of an acre of land sell for 11 dollars, what should 
be received, at the same rate, for two ''farms, one containing 
175, and the other 217} acres ? Ans, 17281 dollars. 

24. A farmer sold to A 37 bushels of wheat, to B 100 bush- 
els, and to C 123 bushels, at f of a dollar per bushel. What 
did the whole quantity sold amount to ? Ans, 162^ dollars. 

25. A merchant bought 45 yards of Irish linen for 30 dollars, 
and sold the same for 35 dollars. At what price per yard was 
the linen bought and sold 1 

Ans, Bought at f and sold at J of a dollar. 

26. If ^ of a yard of cloth cost 2 dollars, what should be 
paid, at the same rate, for two pieces, each containing 13 yards, 
and a thy-d one containing 9} yards ? Ans, 574 dollars. 

27. Bought of one person 45 sheep ; of another 170 ; "of 
another 63 ; of another 21 ; and of another 71 ; at an average 
of } of a dollar a head. What did the whole amount to 1 

Ans, 277^ dollars. 

28. A sold to B 35 pounds of loaf sugar, at f^ of a dollar a 
pound ; to C 24 pounas of cheese, at jV of a dollar a pound ; 
and to D 41 pounds of coSee, at ^ of a dollar a pound. What 
did each of the articles amount to 1 

Ans, 6j^, 2, and 6^J dollars. 

29. Bought a lot of ground for $25, at the rate of $75 per 
acre. What was the quantity purchasedl Ans, ^ of an acre. 

30. Two travelers having a journey of 1000 miles to perform, 
proceed as follows, namely, the first goes 25 days at the rate 
of 30 miles per day, and the second 20 days at the rate of 40 
miles per day. What part of the journey has each accom- 
plished? Ans. The first J, and the second f of the journey. 

31. A expended 75 dollars for steel at 87 dollars per ton, 
and B expejnded 87 dollars for steel at 93 dollars per ton. 
What quantity was purchased by each 1 and which of the two 
purchased the greater quantity 1 

Ans, A }f , B S^ of a ton ; and B the greater quantity. 

32. A merchant sold 4 yards of superfine cloth at 12^ dol- 
lars per yard, 16 yards of silk at 2 J dollars per yard, 13 yards 
of linen at { of a dollar per yard, and 9 yards of calico at ^ of 
a dollar per yard. What did each of the articles amoimt tol 

Ans, 50, 36, 11}, and 2^ dollars. 
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CHAPTER V. 

ADDITIOK, SUBTAACTION, MT7LTIFLICATI0N, AVD DIYI8I0H OF 

FRACTIONS. 

ADDITION OF FRACTIONS. 

$ 1<HI« Addition of Fractions consists in finding the sum 
of two or more fractions. « 

The sum of two or more fractions is found hy means of a 

Thus the sum of f and ^, is f ; just as the sum of 2 oenU 
and 3 cenis is 5 cents. 

What b the sum of I and 3 1 Of | and |1 Of J«^ and Ji^ 1 Of 

3 3 onil 4 t Of 5 2 onH 3 t Of 7 ami 3 t 
TT» TT> *"" IT- ^^ T3> T2' *"" Ta • ^* 2¥> 'iV^ *™* ITT* 

How many units or whole ones are there in the sum of J and }| 
In the sum of j-, |, and J? In the sum of f , -I, and ^f In the «ub 
•3f3,|,andjt In the sum of J»j, -jBy, and ^1 

S no. Two or more fractions may often he reduced, men- 
tally, to a common denominator, ( § 99 ), and then added 
together. 

Thus to add together | and |, we say } is equal to ^t 
and } is equal to f^; then T\+T2=Ti=lA- 

What is the sum of ^ and i? Of ^ and }? Of J and ^t Of |, 
J,and|t Of}, I, and Jt Of |, |, and ^J 

RULE XX. 
§ 111. To add two or more fractions together. 

1. If the fractions have not a common ienomtnotor, reduce 
them to a common denominator. 

2. Add all the numerators together, and place the sum, as a 
numerator, over their common den(»ninator. 

3. Mixed numbers may he added under the form of improper 
fractions; or, the fractions contained in them may be added, 
separately, and their sum added to that of the integers. 
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EXAMFLES. 

1. To add together, J, ^, and f. 

Reducing these fractions to a common denominator, 
we have | = i|5 

4 180 

and t = III 

Adding the new numerators together, we have 

168 + 160 + 176 = 603. 

Placing the sum 603 over the common denominator 280, 
. we have f + * + | = |^|, which is equal to 1||J. 

3. To add together 66, 16}, 8|, and 7/3. 

Reducing the mixed numhers to improper fractions, 
we have 16} = y, 
8J =V, 

Reducing these fractions to a common denominator, 

we have, \%®, VV» ^^^ ft* 
Then l6} + 8j + 7,*j=Vy' + W + fJ = W=31|; 
and the integer 66 ^ded to 31| makes the entire sum 87|. 
Otherwise. Adding together the fractions contained in the 
given mixed numbers, we shall find } + f + t2=1tt = ^f* 

Adding together all the integers, 66 -4- 16 +^ + 7 = 86 ; 
then the entire sum is 86 + 1 J = 87 J, as before. 

Note, In all subsequent exercises, improper fractions in 
the answers are to be reduced to integers or mixed numbers ; 
and proper fractions, to their lowest terms. 

EXERCISES. 

1. Add together f, |, }, and ^. 

2. Add together f , f , j\, and ,%. 

3. Add together ?, J, ^, and j\. 

4. Add together 26, 34, }, and ^^ 
6. Add together 13, ^j, 73, and y. 

6. Find the sum of 3 J, 6f , 10 J, and 36f . 

7. Find the sum of 7 J, 91, 26}, and 19,?^. 
- 8. Find the sum of 18^, tV> 76}, and 60 J. 

9. Find the sum of 100, 16 J, 3}, and 37}. 
10. Find the sum of 10|, 49, ^^, and 83|, 



Ans, 


Hi- 


Ans. 


2tWf. 


Ans, 


IJjj. 


Ans. 


69}. 


Ans. 


88^. 


Ans. 


64lf. 


Ans. 


62,^ 


Ans. 


1461*. 


Ans. 


167. 


Ans, 


143}J. 
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11. What sum should be paid for a vest at 4 J doUaTs, and 
a hat at &} dollars ? Ans. lOf dollars. 

12. What sum should be paid for a cord of wood at 3^ dollars^ 
a barrel of flour at 6| dollars, and a shote at 2^ dollars ? 

Ans, llj\ dollars. 

13. Bought a quantity of corn for 16} dollars, a ton of hay 
for 13 dollars, and a lot of pork for 19} dollars. What did 
the whole amount to? , Ans. 48 j- dollars. 

14. Sold wheat for 275 dollars, oats for 371^ dollars, and rye 
for 27 § dollars. What did the whole amount tol 

Ans, 339^; dollars. 

15. A merchant's bill was as follows : for calico } of a dol- 
lar, linen 3^ dollars, silk 13| dollars, and for groceries 21j' 
dollars. What was the amount of the bill? Atis. 39,-^ dollars. 

16. A farmer paid three laborers for a month's work as 
follows : to the first, 15^ bushels of corn ; to the second, 19^ 
bushels ; to the third, 23} bushels. How much corn did he 
pay them all? Ans, 58f bushels. 

17. A manufacturer sold four pieces of cloth. The first 
piece contained 39} yards, the second 41} yards, the other two 
each 93^ yards. How many yards did he sell ? 

Ans, 267|? yards. 

18. A person on a journey traveled the first day 31 miles ; 
the second and third, each 29^ miles ; the fourth and fifth, each 
27} miles. How far did he go in the five days ? 

Ans, 146^^ miles. 

19. A stage coach ran for two hours at the rate of 8yV miles 
per hour, and for two hours more at the rate of 7j ptiiles per 
hour ; how far was that in the whole time ? Ans, Zl^ miles. 

20. Sold to A, 25 barrels of apples, for 66^ dollars ; to B, 
30^ barrels, for 75 dollars ; and to C, 10| barrels for 21} dol- 
lars. Required the quantity sold, and the sum received. 

Ans, Q6^ barrels : 153} dollars. 

21. Bought of a grocer a sack of coffee, for 13} dollars ; a 
barrel of sugar, for 18^^ dollars ; and a keg of rice, for 5^^ 
dollars. What sum should be paid for the whole ? 

Ans, d!7^ dollars. 

22. Laid out for goods, at one time, ^ of a dollar ; at another 
time, 3} dollars ; at another, 21} dollars ; and at another, 9| 
dollars. What was the whqle sum disbursed? 

Ans, 35/^ dollars. 

23. A merchant sold to one person, 4 yards of cloth for 24 
dollars ; to another, 9} vards for 43 fV dollars ; and to another, 
13} yards for 40| dollars. Required the quantity of cloth 
sold, and the sum received. Ans, 26^ vards : 107|^ dollars. 

24. Bought in market a pound of butter for 18| cents, a 
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dozen eggs for 12^ cents, a quarter of veal for 56^ cents, and 
a quart of peas for 6^ cents. What did the whole amount to 1 

Arts, 93| cents. 

25. Bought of a merchant a bunch of tape for 6^ cents, a 
yard of cotton for 15 cents, a paper of pins for 31^ cents, a 
yard of cambric for 25 cents, and aj>airof gloves for 43| cents. 
What was the amount of the billT Arts, 12H cents. 

26. Bought of a farmer a quarter of beef for 8^ dollars, a 
cord of w^mI for 2} dollars, a ton of haj for 13 dollars, a 
quantity of corn for 18^ dollars, and a lot of bacon for 15f dol- 
lars. What did the whole amount to ? Arts, 58f dollars. 

27. On a journey I traveled the first day 41^ miles, the sec- 
ond 40f miles, the third and fourth each 45 miles, the fifth and 
sixth each 39} miles. What distance did I accomplish in the 
six days ? Ans, 2b0ii miles. 

28. Going out to collect money, I received from A 37^ dol- 
lars, from B 20 dollars more than from A, from C 5| dollars 
more than from B, and from D as much as from the other three 
together. What was the whole sum collected ? 

Ans, 316^ dollars. 

29. A farmer bought at one time 97^ acres of land, for 1000 
dollars; at another, 127f acres, for 1375^ dollars; at another, 
500f acres, for 6831 dollars; and at another, 333^ acres, for 
4013j^ dollars. What was Uie whole quantity of land that he 
purchased, and the sum that he paid for it 1. 

Ans. 1058//^ acres ; 13219 }i dollars. 

30. A contributed toward a charitable purpose, 23^ dollars, 
B contributed twice as much as A, C as much as B, D as much 
as A and B together, and E as much as all the rest. What 
was the whole contribution ? Ans, 376 dollars. 

31. An agriculturist sold to A, 135f bushels of com, for 65^ 
dollars ; and 20^ bushels of oats, for 5^ dollars. He also sold 
^o B, 17f bushels of oats, for 4} dollars ; and 79 bushels of 
corn for 39 dollars. What quantity of each did he sell, and 
what sum did he receive for the whole 1 

Ans, 2]4f bushels of com, and 37| of oats : sum received 
il4f dollars. 
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'SUBTRACTION OF FRACTIONS. 

§ 112* SuBTRACTioff OF FRACTIONS consists in finding the 
difference between two fractions ; that is, the remainder when 
the less is taken from the greater. 

The difference between two fractions is found by means of 
a common demminator. 

Thus the difference between j^ and } is J ; just as the differ- 
ence between 4 dollars and 7 dcilars is 3 dcUars. 

What is the diSerence between -p^ and j**^? Between J^ and -j^| 
Between -^^ and J^l Between 1^ and y^? Between y^ and |^? 

$ 113* Two fractions may often be reduced, mentally, to a 
common denominator, ( § 99 ), and then subtracted, the one 



to ^, and 4 is 



from the other. 

Thus to subtract f from 4) we say | is equal 
equal to 15; lhen|| — i| = ^. 

What is the dififerenoe between 4 and |? Between | and 1? Be- 
tween 4 and y^^t Between ^ and ^? Between | and -J-^t Between 
} and I? ^ Between ^ and j.^t Between ^ and ^? 

$ 114. A proper fraction may be subtracted from an integer, 
by furst subtracting the fraction from a unit, and then suh- 
tracting a unit from the integer. 

Thus to subtract | from 7, we say f from 1 or | leaves {, and 
1 from 7 leaves 6 ; then 7 — i = 6f . 

Subtract I from 13. | from 17. | from 20. | from 18. f from 20. 

RULE XXI. 

$ 115* To subtract one fraction from another. 

1. If the fractions have not a comm4m denominator, reduce 
them to a common denominator. 

2. Subtract the less numerator from the greater, and place 
the remainder, as a numerator, over the common denominator. 

3. Mixed numbers may be used in subtraction under the 
form of improper fractions : or, the fractions in them may be 
taken first in subtracting, and then the integers. 

6 
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EXAMPLES. 

1. To find the difference between y\ ^^^ A* 
Reducing these fractions to a common denominator, 

we have ^^2= 111* 
and f'5=iV>» 
Subtracting the less numerator 96 from the greater 105, 
and placing the remainder 9 over the common denomi- 
nator 180, we find y\ — y«, = y|^ = 3^. 

2. To subtract 15} from 37|. 

Reducing these mixed numbers to improper fractions, 
we have 16f= V> 
and 37t=>f». 
Reducing these improper fractions to a common denoraina^ 
tor, we have y =W» ^^^ *|'=W5 

then 37J-^15}=W— W= V/=22A, . 

and 40=*!^. 

Otherwise. Taking the fractions } and (, contained in the 
two mixed numbers, and reducing them to a common denomi- 
nator, we shall find 15}=15f}, . 

and 37i=37ff . 

Then subtracting j} from j{, and 15 from 37 

we have 37f f— 15 j J=22y^ as before. 

3. To subtract 26 J from 139}. 

Reducing the fractions contained in these two mixed num- 
bers, to a common denominator, 

we shall find 139}=:139i^ 
and 26|= 26 A 

102|i 
As 1^ cannot be subtracted from -j^, we add a unit, that is. 
If to j^, making f {, and say ^^ from f g leaves j^. 

We then add 1 to the 6, and say 7 from 9 leaves 2, &,c. (§ 34.) 

4. To subtract 1843f f from 2745. 

2 7 45(H) 
184 3H 
9dlA 

Here we annex, mentally, }f , equal to a unity to the upper 
number, and say |f from |f leaves ^^. Then adding 1 to the 
3, we say 4 from 5 leaves 1, &c. (f 34). 



SUBTRACTION OF FRACTIONS. 
EXEBCISES. 

1. Subtract f from /ir,aiyi 10| from 27f. Ans, {J and 17^. 

2. Subtract i^j from jf,and 8^ from 94}. Ans, y}]j and 86^. 

3. Subtract/; ^om |l,and 13|from87|. Ans. ^l and73Jf . 

4. Subtract i J from J}, and 24} from 99^. Ans, ^V^j and74/ff. 

5. Subtract /j from fj, and 9ffrom74f. Ans, } and64ff. 

6. Find the difference between 349 and 574|. Ans, 225}. 

7. Find the difference between 730 and 625f. Ans, 104}. 

8. Find the difference between 287 and 720f. Ans. 433^. 

9. Find the difference between 934 and 373^. Ans, 560}. 
10. Find the difference between 870 and 780xV* ^^* ^^A* 

1 1 . If flour were bought at 4^ dollars per barrel, and sold 
at 5} dollars per barrel, what would be the gain per barrel ? 

Ans, 1/^ dollars. 

12. From a barrel of wine which contained 31^ gallons, 13} 
gallons were drawn. What quantity remained in the barrel ? 

Ans, 17} gallons. 

13. A person who had to make a journey of 500 miles, has 
traveled 275f miles on his way. How far has he yet to go ? 

Ans, 224} miles. 

14. A farmer having 1000 acres of land, sells to one of hii 
neighbors 479 j\ acres. How many has he remaining 1 

Ans, 520 A acres. 

15. A manufacturer who had on hand 700| yards of cloth 
has sold 534 yards of it. What quantity remains on hand ? 

Ans, 166 1 yards. 

16. A merchant bought a quantity of bacon for 15} dollars, 
and a quantity of pork for 23^ dollars. He sold the whole for 
48 dollars ; what did he gain by tlie sale? Ans. 91 dollars. 

17. Bought at one time 147} bushels of coal, and at another 
time 320} bushels . Having consumed 200 bushels, I desire 
to know what quantity is still on hand? 

Ans, 267}} bushels. 

18. A bought of B 75 yards of cloth ; of which he sold to 
C 18} y|Lrds, and to D 20} yards. How many yards has he 
left? Ans, 35} yards. 

19. A gentleman having 3000 dollars to divide among his 
three sons, gives 753} dollars to the first, 1284 dollars to the 
second, and the remainder to the third. What Bum does the 
third receive 1 Ans, 962} dollars. 

20. A merchant bought two pieces of cotton each contain- 
ing 34| yards, of which he has sold 18} yards. How many 
yards has he left ? Ans, 50 yards. 
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21. If I should collect from A 200 dollars, from B and C 
each 175^ dollars, and then pay to D 56f dollars, and to E the 
remainder of the sum collected, how many dollars would £ 
receiye 1 Ans, 494^ dollars. 

22. Bought of A 40 cords of wood for 8l| dollars, of which 
I sold to B 20 cords for 45^ dollars. If I sell the rest of the 
wood to C for 43^ dollars, what sum will I gain 1 

Ans. 7| dollars. 

23. If a quantity of cloth be purchased for 321^ dollars, a 

Quantity of silk for 137 dollars, and a quantity of linen for 93| 
oUars, what will be the gain or loss if the whole be sold for 
600 dollars ? Ans. Gain 47f dollars. 

24. A person having 100 dollars on hand, laid out 17^ dol- 
lars for provisions, and paid taxes amounting to 2 If dollars ; 
what sum had he remaining 1 Ans. 60| dollars. 

25. From the sum of 1500 dollars which I deposited in bank, 
having drawn, at different times, 200 dollars, 137} dollars, 313^ 
dollars, and 79f dollars ; what sum have I yet in bank 1 

Ans. 769f doUars. 

26. Bought a quantity of iron for 95 dollars, and of coal for 
81 J dollars. The iron was sold for 115f dollars, and the coal 
for 100 dollars ; what profit was made on both commodities ? 

Ans. 38} dollars. 

27. Bought 350 acres of land for 4327|^ dollars. Having sold 
137f acres for 1387^ dollars, I desire to know how many acres 
remain, and for what sum the remainder should be sold to make 
a profit of 500 dollars on the whole ? 

An^. 2 12f acres : 3440| dollars. 

28. A merchant bought one piece of cloth containing 53^ 
yards, another containing 39f yards, and another containing 40 
yards. Having sold 13 yards from the first piece, 24} from the 
second, and 19% from the third, the merchant wishes to know 
the whole number of yards he has remaining. 

Ans. 76 yards. 

29. A speculator bought 1000 acres of land for 1587f dol- 
lars, and 500 acres for 737} dollars. Having sold 945^ acres for 
2000 dollars, he wishes to know what quantity of land he has 
remaining, and for what sum he could afford to sell the remain- 
der, so as to lose nothing on the whole. 

Ans. 554i acres ; 325U dollars. 
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MULTIPLICATION OP FRACTIONS. 

$ 1 1 6, Midliphfing hy a fraction {insists in finding suck a 
fart of the m/uUiplvcand as is expressed by the multiplier. 

For example^ 12 multiplied 6y f is 6 tivaes i of 13, which is 
f of 12, equal to 10. 

How many is ^ of 6, or SmultipHedbyi'i 6 multiplied by^? 
How many is ^ of 12, or 12 multipUed by ^ 1 } of 12, or 12x|? 

i of 20, or 20X it i of 20, or 20Xt 1 f of 36, or 35XV 

i of 30, or 30Xi? i ^ ^> o^ 30Xf 1 | of 40, or 40X} ? 

How many is 12 multiplied by 3^ ; that is, 3 times 12, together with 
I of 12 ! 8 multipUed by A^l lOXOf ? 12X5f ? 

How many is 20 multiplied by 4^ : that is, 4 times 20, together with } 
of 20? 24 multiplied by 3{ ? 8X^1? i^X^Ofl 

Compound Fractions, 

§ 117. A fraction muUiplied hy another fraction^ or divided 
by an integer^ may be expressed as a compound fraction, that is, 
a fraction of a fraction. 

Thus f Xf is f of f, (§ 116 ;> and f-^ is i of f, ($ 61). 

The expressions f of f , and ^ of f are called compound fraC" 
tions, in contradistinction to simple fractions, which consist of 
a single numerator and denominator. Hence, 

$ 118* Multiplying tioo or more fractions together is equiv« 
alent to reducing a compound to a simple fraction. 

RULE XXII. 

^119* To multiply a fraction by a fraction. 

1 . Multiply the numerators together for a numerator, and 
the denominators together for a denominator. 

2. An integer and a fraction are multiplied together, by multi- 
plying the numerator, or dividing the denominator, of the frac- 
tion, by the integer. 

3. A mixed number may be used in multiplication under the 
form of an improper fraction ; or the integer and fraction in it 
may be taken separately in multiplying,— observing to add to- 
gether the separate products. 



MULTIPLICATION OF FRACTIONS. 
EXAMPLES. 

1. To multiply f by } ; that is, to find } of f . 

6X3 

fXi — 7x4 — ^^' 

3. To multiply /i by 6 ; that is to find 6 times ^. 
Multiplying the numerator by the inteffer, 

5X6 . , 

we have AXe=^-^^-=ii='lA=H' 

Or, dividing the denominator by the integer, 

5 
we haveAX6=2jTj=i=li ; as before. 

^ 3. To multiply 6} by 2^ ; that is, to find twice 5}, together 
with ^ of 5}. 

Reducing the two mixed numbers to improper fractions, 

we have 5f=y, and 2i=f. 

Then 6}X2i=y Xf=V=14i. 

Otherwise. Taking the integer and fraction in each mixed 
number, separately, we shall find 5} X 2=11^. 

and i of 6f=2f . Then llH-2f=14i. ($ 23). 

In multiplying, we say tioice f is |, equal to l^. Setting 
down }, and carrying \f--4wice 5 is 10, and 1 is 11. 

Next, ^ of 5 is 2, with 1 over ; this 1, equal to |, added to 
the I makes { ; then ^ of f is f Xi=f • 

Q^ Recurring to the first example, we remark, first, that i of ^^ is ^. 

For if any quantity were divided into 7 sevenths, and each one of these 
sevenths were divided into 4 equal parts, these last parts would be ZSths 
^of the quantity, since 7 tiroes 4=28. 

That is, I fourth of 1 seventh ia ^. I Jburth of 5 sevenths is, there- 
fore, ^ ; and 3 fourths of 5 sevenths is 3 times as much as 1 fourth of 
it, that is, 3 tiroes J^, which is ^|. 

This demonstraUon discovers two principles, as involved in the Rule finr 
multiplying a fraction by a fraction. 

First. Multiplying the denominator^ a fraction, finds stteh a part 
of tlie fraction as is expressed by the reciprocal of the ntultiplier.f and, 
then, secondly, multiplying the numerator finds as many of such parts 
as are expressed by the multiplier. 

Thus, multiplying the denominator of f by 4, finds ^3=i of f ; 
then, multiplying the numerator of ^ by 8, finds H^^i of f ../^D 
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From the preceding demonstration it follows that, 

$ 130. In fractional, as in integral, multiplication, the pr 
duct remains the same, when the multiplicand and multiplier ai 
taken, the one for the other. Thus f of |=f of ^, 

EXERCISES. 

1. Multiply f hy }, and ^g by 5. Arts. /^ and 1] 

2. Multiply i by |, and ^l by 10. Ans, ^ and 3j 

3. Multiply ^%hj ^, and 13 by ^. Arts. ^ and 4] 

4. Multiply ^ by f , and 15 by |. Ans, l)j and 11 

5. Multiply ^7 by f, and 39 by f . Ans, f | and 16i 

6. Multiply 8} by i, and 9} by 3. Ans. 4} and 21 

7. Multiply 10^ by 5, and 12^ by }. Ans. 52^ and 8; 

8. Multiply 15 by 3^, and 20 by 4^. Ans, 48| and 9( 

9. Multiply 9f by 5|, and 10} by If Ans, 53|| and I9i 
10. Multiply 25f by 4^, and 30 by 9(. Ans, 109^{ and 29^ 

1 1. What should be paid for } of a yard of linen, at the ral 
of } of a dollar per yard ? 

It is plain thai i^f <i yard toiU cost i of iof a dollar, } c 
|, the same as f X|» is a compound fraction, to he redtuxd to 
simple fraction, (§ 118). Ans, {^ of a dollar. 

12. What should be paid for } of a barrel of apples,* if tfa 
whole barrel be worth jf of a dollar ? Ans, f of a dollar. 

13. A person owning ^j of a tract of land, sells f of hi 
share to A ; what part of Uie whole tract does A purchase ? 

Ans. Jff of the whole. 

14. What should be paid for ^ of f of a pound of tea, at tb 
rate of jf of a dollar per pound ? Ans, ^ of a d6llar. 

15. A gentleman owning 4: of a ship, sells f of his share t 
A, and the rest of it to B. What part of the whole ship doc 
he sell to each ? Ans, To A ^, and to B /^ of the whole. 

16. Bought I of an acre of ^ound at the rate of 18| doUai 
per acre ; required the sum to be paid for it. 

Ans, 11^ dollars. 

17. Sold 25^ bushels of clover seed at 7^ dollars per bushe 
and 3 bushels at 7 dollars per bushel; what did the who) 
amount to 1 Ans, 205} dollars. 

18. Find the entire cost of } of a pound of pepper at ^ of 
dollar a pound, f of a hundred weight of flour at 2^ dollars 
hundred, and 2^ yards of cloth at 7 dollars a yard. 

Am, 16ff doUars, 



/ 
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19. Find the value of 3 pieces of cloth, each containiug 25} 
yards, at 6} dollars per yard. Ans. 611|^^ dollars. 

20. Find the distance traveled by a person in 6^ days, allow- 
ing him to proceed for 3 days at the rate of 30^ miles per day, 
aiuL the rest of the time at the rate of 27 miles per day. 

Atis. 185^ miles. 

21. What would be the profit on 76 barrels of flour, pur- 
chased at 3} dollars a barrel, and sold at 4^ dollars a barrel ? 

Ans. 56^ dollars. 

22. What would be-the profit or loss on 35{ yards of silk, 
purchased at } of a dollar per yard, if 16^ yards of it 1)6 sold 
at 1} dollars a yard, and the remainder at f of a dollar a yard? 

Ans. Profit 6|2 dollars. 

23. A merchant bought | of a load of pork, weighing 2460 
pounds. He sold to A f and to B ^ of his purchase ; how 
many pounds did A and B each obtain 1 

Ans, A 5274, and B 615 pounds. 

24. Having purchased 350 bushels of wheat at f dollar a 
bushel, and sold } of the quantity at 1 dollar a bushel, what 
would I gain or lose on the whole by selling the remainder at 
I dollar a bushell Ans, Gain 14^ dollars. 

25. In how many days ought one man to accomplish a work 
equivalent to what 12 men performed in 7^ days ? 

Ans, 87 days. 

26. In how many days ought one man to accomplish an un- 
dertaking which 17 men could perform in 13f days? 

Ans, 227f days. 

27. A farmer bought f of a tract of land which contained 
735^ acres, and sold to his neighbor i of his pivchase. What 
part of the whole tract, and how many acres, did he sell ? 

Ans, { of the tract ; 294| acres. 

28. Bought of A 3^ cords of wood, at 2} dollars pec cord ; 
of B 7 f cords, at If dollars per cord ; and of C 10 cords, at 
2-jV dollars per cord. What was the whole quantity of wood 
purchased, and the whole sum paid for it ? 

Ans. 20{ cotds ; 41 jf dollars. 

29. If 3 masons can build a wall of a certain length, height, 
and thickness, in 13J^ days, in what time ought one mason to 
build a wall of the same height and thickness, but 2} times as 
long ? Ans, 91^ days. 

30. A speculator bought of A 189 acres of land at 10 dol- 
lars an acre, and of B 250} acres at 13 dollars an acre. He 
sold I of the first tract at 18^ dollars, and f of the second at 
19 dollars an acre ; what would he make, on the whole, by sell- 
ing the remainder of both tracts at 20 dollars an acre 1 

Ans, 3352^} dollars. 
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DIVISION OP FRACTIONS. 

$ 121. DividtTig by a fracHon, as well as by an integer, con- 
sists in finding how mcmf times the dividend contains the divisor, 
or what jfart &e dividend is of the divisor. 

Thus f divided by f gives the quotient 3, because f contains 
f 8 times ; and \ divided by f gives the quotient i, because \ 
is ^ of f . 

How many times does } contain {, or what is the quotient of { divided 
by f 1 Of y\j divided hy ^1 Of ff divided by /^l 

What part is ^ oi |, or what is the quotient of ^ divided hy f 1 Of | 
divided by fl Ot f divided by f ? Off-^fl OfJ-^^l 

$ 133* In firactional, as in integral, division, the dividend is 
a prodnct given, and the divisor one of its factors given, to find 
the other factor. 

Thus ^-r} is equal to |, because ^ is the product of f Xf t 
that is, -^ is f of } ; the quotient f expressing the part that 
(he dividend ^ is of the divisor f . 

What is the quotient of ^ divided by } ; that is, } being one &ctor of 
^, what is the other factor 1 Of H-^fj ? Of }j(-i-| 1 Of }{->{ ? 

Reciprocal of a JFVaction. 

§ 123. The reciprocal of a fraction is the fraction inverted ; 
and is equal to a unit divided by the fraction. ($ 60). 

Thus the reciprocal of f is | ; equal to 1 or f divided by f . 

What is the reciprocal of } 7 Off? Of^^? Offf.? 

The reciprocal of a mixed number is that of its equivalent 
improper fraction. Thus the reciprocal of 5|=±y is ^. 

What is the reciprocal of 2^ ? Of7j1 Of lOj ? Of9A? 

Complex or Mixed Fracdona, 

$ l!t4« When the dividend or divisor is 9l fraction or a mixed 
number, the dividend placed over the divisor, with a line 
between, forms a complex or mixed fraction. 

Thus, J-2-6, 2-5-3i,' may be expressed, respectively, by the 

i 3 

complex fractions r, and rr. 
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These complex fractions may be read— numerator J, denoni' 
inator 6 ; numerator 2, denominator 3^. 

A complex, as well as a simple, fraction is equal to its nu- 
merator divided by its denominator. (§ 92). 

RULE XXIII. 

$ 1 3ft. To divide a fraction by a fraction. 

1. Divide the numerator of the dividend by that of the di- 
visor, and the denominator by the denominator ; or 

2. Multiply the dividend by the reciprocdL of Vie divisor. 

3. A fraction is divided by an integer, by dividing the numer- 
ator by the integer, or multiplying the denominator by the 
integer. 

4. An integer is divided by a fractiony by multiplying the 
integer by the reciprocal of the fraction. 

6. A mixed number may be used in division under the form 
of an improper fraction. A mixed number may also be divided 
by an integer, by dividing the integer and fraction in the mixed 
number, separately. 

EXAMPLES. 

1. To divide J§ by f . 

Dividing numerator by numerator, and denominator by de- 
nominator, 

18-^2 
we have ^8^=^— -j=i=2i. 

2. To divide ^ by f 

Here we cannot divide numerator by numerator, and de- 
nominator by denominator, without remainders. Multiplying, 
therefore, the dividend by the reciprocal of the divisor, 

we have A-Hf=AX|=fJ. 

3. To divide j} by 6. 

Dividing the numerator of the fraction by the integer^ 

10-1-5 
we have j§-2-6=-y5 -=T«y. 

Or, mvUiplying the denominator by the integer, 

10 
we have f }-r^=x3x5==i?=TV» " before* 
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4. To divide 123 by J. 

Multiplying the integer by the reciprocal of the fraction, 
we have 123-M=123Xi=«i'=153j. 

6. To divide 163) by 6. 

Reducing the mixed number to an improper fraction, 

we have 163j.^6=<^fJ-i-6=W=32|i. 

Otherwise, Dividing the integer and fraction in the mixed 
number, separately, 

5)163 ) 

"32« 

We say 5 in 16, 3 times and 1 over; 5 in 13, twice and 3 
over : this 3 and the } make 3}, equal to V l ^^^ V^t"^* ^^^ 
is, i of y , is \\, 

Q^ Dividing a fraction by a fraction is the reverse of multiplying 
a fraction by a fraction. (§ 122). 

When the terms of the dividend cannot be divided by those of the 
divisor without a remainder, suppose each term of the former X by both 
terms of the latter; this will not alter the value of the dividend. (§93). 
Then the resulting numerator H- the numerator of the divisor, and the 
denominator by the denominator, gives, for the quotient, the dividend X 
the reciprocal of the divisor* 

Thus, in the second eiample, 

^ 9X2X3 ^9X2X3 ,9X3 ^ . _ 

A=35>W<3' "**^35X2x3-Hf=35X2=ifcXf=the quotient.^ 

From the Rule, thus demonstrated, it follows that, 

$ 126. In fractional, as in integral, division, the quotient is 
always such a part of the dividend as is expressed by the re- 
ciprocal of the divisor. 

For the quotient is found by multiplying the dividend by said 
reciprocal ; and multiplying by a fraction finds such a part of 
the multiplicand as is expressed by the multiplied. 

EXERCISES. 

1. Divide ^| by |, and f^ by 7. . Aris, 1| and ^. 

2. Divide JJ by J, and ^ by 9. Ans: Ji J and yj^. 

3. Divide -ft by \\, and 29 by f . Ans. ,% and 40f . 

4. Divide jf by }, and VV by 13. Ans. jf and ,}j. 
6. Divide f f by }, and 95 by ^. Am. f and 136f . 
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6. Divide 8} by 5f 
Reducing the mixed numbers to improper fractions, 

ICC Aaw 8}-r-6|=V-^y=y XA=W=1 

7. Divide ff^y 9, and 10} by 3^. Ans. /j and 3^1 

8. Divide 95 by j\, and 125^ by 7. Ans. 1621} and 17}f 

9. Divide {J by 12, and 38 by 9}. Ans. ,{9 and 3|f 

10. Divide 100 by iyBXid 15fby 6^. Ans. 125 and 2^f 

11. Divide {}by 6, and 340} by 8. Ans. iiand42if 

12. Divide 236rby },and 425 by 7?. Ans. 377}and67tJ 

13. Divide ^byVV>and 18jby 10}. Ans, j}yandliJf 

14. Divide 370 by W» «^d 213J by 11. Ans. 1356} and 19iJ 

15. Divide iVff ^7 21, and 1 1 by 213J. Ans. yj^ and /^V 

16. How many yards of calico, at ^ of a dollar per yard, may 
be purchased for } of a dollar 1 

The number of yards unU be the number of times J of a dollar 
15 contained vi | of a dollar, tJiat is, }-r-i» Ans. 3j yards. 

17. How many weeks will a family be in consuming 19} 
barrels of flour, at the rate of } of a barrel per week ? 

Ans. 26} weeks. 

18. How many days would a person be in traveling 175} 
miles, at the rate of 31} miles per day ? An>s. 5y^ days. 

19. A gentleman purchased a farm for 4379 ^ dollars, payinjr 
16} dollars per acre. Required the number of acres purchaseo. 

Ans. 259} acres. 

20. A merchant laid out for broadcloth 5727 dollars, payinr 
5} dollars a yard. Required the number of yards purchaseo. 

Ans. 996 yards. 

21. How many barrels of wine are there in 2753 gallons, 
allowing 3 1} gallons to make one barrel? Ans. SIH barrels. 

22. How many years would there be in 5783} days, allow- 
ing 365i days to make one year 1 Ans. 15 ]ff }f years. 

23. What quantity of salt may be purchased for } of a dol- 
lar, at } of a dollar per bushel 1 

\of a dollar will Buy the same part of a bushel thai i of a del' 
lar is of } of a dollar ; thai is, }-t-}» Ans. } of a bushel. 

24. What quantity of iron may be purchased for 22} dollaw, 
at the rate of 45 dollars per ton ? Ans. } of a ton. 

25. What quantity of land may be purchased for 15| dollars, 
at the rate of 29 dollars per acre 1 Ans. ^^ of an acre. 

26. If a person could accomplish a certain work in 25} days, 
what part of the work coald he perform in 9} days 1 

Ans. tVi of the woik. 
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27. A laborer agreed to work 30 days for a certain smn of 
money ; having worked but 17^ days, what part of the stipu- 
lated sum ought he to receive ? Ans, ^^ of it. 

28. A mason having undertaken to build a wall of a specified 
length, height, and thickness in 100 days, it is required to de- 
termine what part of it he ought to finish in 39} days. 

Ans, ^f^ of it 

29. If f of a yard of cloth cost 6 dollars, what is the price 
of a yard of the cloth at the same rate ? 

2 thirds cf a yard being worih 5 dollars, 1 third of a yard is 
worth ^ of b ddUars; Jience a whole yard, or 3 thirds of a yard, 
is worSi i of b dollars; that is, 6X}) or 5-7-}. 

We may also reason thus : the price of a yard wiR be such that 
\ of the price will be 5 dollars ; or the price X f =5 dollars. 

Hence 6 is a dividend or product given, f a divisor or one 
factor given, to find the quotient, which ivill be the other factor, 

Ans. 7} dollars. 

30. If } of a ton of hay sell for iO dollars, what should be 
paid for a ton of hay at the same rate ? Ans, 13^ dollars. 

31. If f of an acre of ground bring 21^ dollars, what should 
be given for an acre at that rate ? Ans, 34 dollars. 

32. Allowing | of a ton of coal to amount to 5} dollars, 
what is the value of a ton at that rate 1 Ans. 6{} dollars. 

33. Allowing /^ of an acre of ground to produce 19} bushels 
of wheat, what would one acre produce at the same rate 1 

Ans. 27f bushels. 

34. What should be paid for 4 yards of cloth, when ) of a 
yard costs 6} dollars ? 

First find what should be paid for one yard. 

Ans. 34} dollars. 
85. What should be paid for 7 gallons of wine, when } of a 
gallon costs 1 dollar 1 Ans, 14 dollars. 

36. What should be paid for 10 acres of ground, when | of 
an acre sells for 28 dollars 1 Ans. 373} dollars. 

37. What should be paid for 12 yards of silk, when } of a 
yard sells for 1^ dollars ? Ans. 17| dollars. 

38. What should be paid for 9} barrels of flour, when } of 
a barrel sells for 3 J dollars 1 Ans. 71^ dollars. 

39. Allowing f of an acre of land to be worth 15} dollars, 
what should be given for 120} acres at the same rate 1 

Ans. 5101} dollars. 

40. Allowing j^ of a ton of steel to amount to 100} dollars, 
what would 3} tons amount to at the same rate 1 

Ans, 424} dollars. 
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43. If 5^ barrels of flour sell for 24 dollars, what is the price 
of one barrel at the same rate ? 

5^=V; 11 halves cost 24 dollars; 1 half will cost ^ of 24 
dollars ; one barrel, or 2 halves, will cost ^ of 24 dollars ; that 
is, 24Xt't> ^ the part of 24 expressed by the reciprocal of 5^. 

Ans. 4^ dollars. 

43. If a man travels 27| miles in } of a day, at what rate 
does he travel per day ? Ans. 36f miles. 

44. If a ship sails dibi miles in 6| days, what is the aver- 
age distance that she sails in one day ? Ans. 86^if miles. 

45. What is the price of silk per yard, when 3^ yards cost 
4f dollars 1 What would 7 yards cost 1 

Ans. 1 1: dollar; and 8f dollars. 

46. What is the price of coal per ton, when f of a ton costs 
9| dollars 1 What would 10^ tons cost ? 

Ans. 16^ dollars; and 166 y^ dollars. 

47. What is the price of land per acre, when 13 acres cost 
71 J dollars I What would yjy of an acre cost 1 

Ans. 5^ dollars ; and 4^} dollars. 

48. If 25 cords of wood sell for 68| dollars, what is the 
price per cord ? What should be paid for J of a cord 1 

Ans. 2} dollars ; 2^^ dollars. 

49. If a man walk 62} miles in 18^ hours, at what rate does 
he walk per hour ? How far could he go in 20 hours ? 

Ans. 3jYp miles ; and 67jyy miles. 

50. If a rail road car run 230 miles in 10^ hours, what is its 
average run per hour 1 What distance ought it to run in 23 
hours? Ans. 22ff miles; and 516A miles. 

51. If 2} hundred weight of sugar cost 17^ dollars, what 
will 15 hundred weight cost at the same rate ? 

First find the cost of one hundred weight. Ans. 105 dollars. 

52. If 9} tons of hay amount to 78 dollars, what would 7( 
tons amount to at the same rate ? Ans. 60 dollars. 

53. A farmer bought 3j^ tons of plaster for 14 dollars, and 
sold Xxi his neighbor 1^ tons of it, at the same price per ton. 
What did the part sold amount to ? Ans. 5 dollars. 

54. A sold to B 30 acres of land for 622^ dollars ; and B 
sold to C 12} acres of the same land at the same price per 
acre. What did C pay for the land he bought 1 

Ans. 264|»5 dollars. 

55. D bought of £ 35^ bushels of clover seed, for 1 42 dol- 
lars ; and afterwards sold to F ^ of his purchase, at a profit 
of 14 dollar per bushel. What did the part sold to F amount 
tol iln^. 46|{ dollars. 
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ADDITION, ETC., OF FRACTIOHS. 

EXERCISES ON CHAPTER V. 

$ 127. Compound and compUbs fractions are prepared for 
addition, subtxaction, &.c. by reducing them to simple fractions ; 
such leductipn being nothing more Qian the muUiplicaium and 
division of fractions. (§ 1 18, and § 124). 

1. Find the sum of i of f , f of J, and \ of ^^ of ^j^. 

2. Find the difierence between { of |, and f of f of y^^^. 

Ans. Jif. 

3. Find the product of f of f multiplied by J of f of J. 

Ans, ^. 

4. Find the quotient of f of t'j divided by J of J of 16|. 

Ans, yV%- 

6. Multiply the sum of 5 and "31 by the sum of 2i and J. 

Ans, 7J. 

6. Dijpde the sum of 4 and i^i by the sum of 3J and Z^. 

Ans. IfJ}. 

7. Find the value of the expression 

(l+i+5i— i of f)X4. Ans. 26^5. 

8. Find the value of the expression 

(lOf— 5i+2i— f of f)Xt. Ans. S^V 

9. Find the value of the expression 

(l9|+TV--15+i of 2i)X^ Ans, 8^. 

10. Find the value of the expression 

(254+5+1— t of 16)-^y- Ans. 486^. 

11. Find the value of the expression 

5 3^ 

(3^+i of I of f of 20)-^gf • Ans. S^. 

12. A and B together have 38'7| dollars, and B has 31^ dol- 
lars more than A : what sum has each of them ? (§ 63.) 

Atw. a l78jSg, and B 20%^^ dollars. 

13. Bought at one time 10 bushels of wheat, at another 12f 
bushels, and at another 25f bushels ; at 1|> dollar per bushel : 
what did the whole amount to ? Ans. 60f f dollars. 
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14. Having on hand 19| tons of iron, if I sell 10^ tons of it 
at 46 dollars, and the remainder at 43 dollars per ton, what 
will the whole amount to ? Ans, 87 1^^ dollars. 

15. Paid 70 dollars for wood, at 2 dollars per cord ; and af- 
terwards sold ^ of the quantity, at 3^ dollars per cord. What 
did the wood sold amount to ? Ans. 28^*^ dollars. 

16. Laid out 69 jf dollars for silk at^ of a dollar per yard, 
and sold ^ of the quantity purchased, at a profit of f of a dol- 
lar per yard. What did the part sold amount to 1 

Ans, 42 j} dollars. 

17. If ) of a yard of broadcloth cost 4^ dollars, what should 
be paid for f of a yard at the same rate ? Ans, 3} dollars. 

18. If 3^ hundred weight of hemp sell for 16^ dollars, what 
sum should be paid for 1^ hundred weight ? 

Ans, 63} dollars. 

19. A bought of B 13} tons of hay at 9 dollars per ton, and 
of C 15{ tons at 10} dollars per ton. A then soki to D 9 tons 
at 12 dollars, and the rest of his purchase to E at 13 dollars, 
per ton : what did he gain on the hay 1 Ans, 83} dollars. 

20. If 6 barrels of flour will supply a company for 20 days, 
how many days would 7} barrels supply the company 1 

Ans. 30 days. 

21. In how many days ought one man to accomplisli a piece 
of work which 5, men could do in 33} days? In how many 
days ought 14 men to accomplish the same work? 

Ans. 167} days; and 11|| days. 

22. How long ought 13 persons to subsist on a stock of pro- 
visions which would be sufficient for 10 persons 29} days? 

Ans. 22^ days. 

23. A person bought 19 barrels of apples, at 2^ dollars per 
barrel. Having sold 12} barrels of them at 2} dollars a bar- 
rel, at what price per barrel must he sell the remainder, to make 
a profit of 61 dollars on the whole ? Ans. 2} J dollars. 

24. Bought at one time 320 acres of land, at 25} dollars an 
acre ; and at another time 275 acres, at 31^ dollars an acre. 
If f of the whole quantity .were sold at 20 dollars, and the 
remainder at 30 dollars an acre, what would be the gain or 
loss ? Ans. Loss 1453| dollars. 

26. If 3 men can plow 16} acres of ground in 4 days, how 
much ought 1 man to plow in one day ? How much ought 6 
men to plow in 7f days ? Ans, 1^ acres ; and 47}} acres. 

26. A purchased of B 40 yards of cloth for 260 dollars. He 
then sold to C f of his purchase at a profit of } dollar per yard, 
and the remainder to D at a loss of } dollar per yard. What 
did A gain or lose by these several transactions ? 

Ans, Gained 7 dollars. 
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CHAPTER VI. 

DECIMAL FRACTIONS. — DECIMAL OB FEDERAL MOITET. 

DECIMAL FRACTIONS. 

$ 12S« A Decimal Fraction is one or more lOihs, or lOOths, 
or lOOOths, &c., of a quantity, expressed by its numerator only 
with a point prefixed ; — ^its denominator being understood to be 
1 with as many Os annexed as there 9xq figures in the numerator. 

Thus .3 is /(^ ; the denominator being understood to be 1 with 
one cipher annexed, since there is one figure in the numerator. 

But .03 is jjif ; the denominator being understood to be 1 
with tiDO Os annexed, because there are two figures in the nun 
merator .03. 

What is expressed by .4, 4 with a point prefixed? By .05, 6 with a 
and point prefixed 1 By .006 ? By .0005 ? By .00001 1 

One tenth is how many hundredths ? One hundredth is how many 
thousandths ? One thousandth is how many ten-thousandths? 

The simple term decimal is sometimes used to designate a 
decimal fraction. 

$ 139. A vulgar fraction, as distinguished from h. decimal, is 
any fraction expressed by a numerator and denominator ; as. 

The term fraction, used alone, commonly demotes a vulgar 
fraction* 

Notation of Dedmah- 

% 130. The first figure on the right of the decinud point, 
denotes tenths; the second, hundredths; the third, thousandths; 
and so on, t ten-thousandths, hundred-thousandths, millionths, 
ten-millionths, &.c. 

Thus in the decimal .12 3 4 6 6, 
the 1 is 1 tenth, the 2 is 2 hundredths, the 3 is 3 thousandths, the 
4 is 4 ten-thousandths, d&c. But 

5131. The first two figures on the right of the decimal point 
will together denote hundredths; the ^5f three will together 
denote thousandths; the first four, ten-thousandths, dtc. 
7 ^ 
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Thus in the decimal .12, the 1 being ^=z^y and the 2 be- 
ing jijf, both together make 12 hundredths. 

Again, in .123, the 12 is ^, the 3 is j^^jft and the whole 
123 thousandths. 

This is in accordance with the fact that the denominator un- 
derstood to a decimal, is 1 with as many Os annexed as there 
are figures in the numerator, (§ 128). 

Complex or Mixed Decimals. 

f 133* A complex or miaoed decimal is a decimal fraction with 
a miigar fraction annexed to it. 

Thus .5^ is 6^ tenths; that is, 6 tenths and i of 1 tenih;=^ » 

25} 
.26} is 26} hundredths ; the same as — . 

The vulgar fraction annexed to a decimal, denotes its proper 
part of 1 Unthf or 1 hundredth, &.C., according as it is annexed 
W tenths, or hundredths, &.c.; and must not be reckoned as in 
a separate place of decimals. 

Scale of Decimals. 

i 1 33* In decimals, as in integers, ten of any lower order 
make one of the next higher order ; or one of a higher order 
makes ten of the next lower order. 

Thus beginning at thousandths, for example, 10 thousandths 
make 1 hwndredih: 10 hundredths make 1 teTvUh; 10 tenths make 
1 unit. 

That is, the system of numbering by tens, is carried from 
units up through tens, hundreds, &.C., and from units down through 
tenths, hundredths, &c. 

RULE XXIV. 
§ 134. To read a Decimal Fraction. 

Call the successive figures tenths, hundredths, thousandths, ten 
thousandtJ^, &.C., from the decimal point toward the right ; then, 
disregarding Os next the point, read the number as if it were 
an integer, and add the decimal name of the last figure. 

EXAATFLES. 

1. To read a decimal .03457. 

Calling the figures tenths, hundredths, &c. toward the right 
we find &e last figure 7 to be 7 hundred thousandths. 
Hence the decimal is 34^7 hwndred^ifiusandtha. (S 131.) 
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2. To read the mixed number 305.004. 

The 4 is 4 thousandths ; the whole is read, three kundrecTvLnd 
Jive, and four tJiousandths, 

Note, — An ambiguity may sometimes arise in the enunciation 
of decimals and mixed decimal numbers. 

For example, .305 is three hundred and ^ye thousandihs ; and 
300.005 is three hundred, and five thousandths. 

But wh^n read in this manner, the two are not sufficiently 
distinguished from each other. The ambiguity may be prevented 
by using the word decimal before the fraction ; thus, .3 5, decU 
riud 305 thotisandths ; 300.005, 300 and decimal 5 thousandths. 

EXERCISES. 

Read each of the following decimals and mixed numbers. 



1. 

a. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



. . .34. 
. .037. 
. 4.309. 
. 38.63. 

58.704. 
. .3368. 

43.009. 

6.0007. 

8739.3. 
373.854. 
4.00006. 
3068.37. 
27.1P07. 
39.3834. 
341.0101.* 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 



.37403. 
54386.7. 
509.703. 
72.3436. 

.38007. 
943.479. 
83.4863. 
73.8400. 

8.3000. 

1.26835. 

8.73473. 

7638.67. 

, 83.748. 

. 7367.85. 

96.73867. 



Ciphers Annexed or Prefixed to Decimals, 

S 135. Ciphers annexed to a decimal fraction do not aZ^er 
the value of the decimal. 
Thus .3=.30=.300, &c., since T^=^=y5fl/\y, &c. ($ 93). 

$ 136. Each between the decimal point and the first sig- 
nificant decimal figure, diminishes the decimcd to j\f of its value 
without the 0. 

Thus .3 is 3 tenths, .03 is 3 hundredths, and .003 is 3 thousandths; 

' ih is iV o^ A» and jjfffjf is ^ of jgy ; (§ 119). 

How may the integer 1 be made to denote 1 tenth ? I hundredth ? 
1 thousandth ? 1 ten-thousandth 1 1 hundred-thousandth 1 

flow may the integer 5 be made to denote 6 hundredths ? 5 thoo- 
nndthsl 5 hundied4bau8andihs ? 6 millionthsl 
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f 137* To denote tenths, hundredths, <{«.» by decimal firactiom* 

Prefix the decimal point to the numerator, interposing so 
many Os, when necessary, next the point, that — ^the successive 
figures being called tenths, hundredths, thoiLsandths, &^,, toward 
the right,— the last figure shall have the same decimal name 
with Uie parts to he expressed. 

EXAHFLE. 

1. To denote 54 ten-thousand^ by a decimal firaction. 

.0 05 4 

Prefixing the decimal point to the numerator 54, and inter- 
posing two Os next the point, we find that, when the several 
figures are called tenths, hundredths, &c., toward the right, the 
4 is ten-thousandths, — ^which is the name of the parts to be 
expressed. 

EXERCISES. 

In the notation of both integers and decinials. 

Write in figures the following numbers — observing that, in 
the verbal expression, the integral and fractional parts are 
separated by a comma. 



1. Fifteen hundredths. 

2. Nineteen thousandths. 

3. Six ten-thousandths. 

4. Twenty-four thousandths. 

5. Five hundred thousandths. 

6. Thirty-nine millionths. 

7. One hundred thousandths. 

8. Ten ten-milliouths. 

9. Forty-nine hundredths. 

10. Seventeen ten-thous'dths. 

11. Fifty-two thousandths. 

12. Seventy-one hundredths. 

13. Eight hundred thous!dths. 

14. Ninety-one millionths. 

15. One hundred thousandths. 

16. Four thousand and nine, 
and five thousandths. 



17. Twenty thousand and sev- 
en, and nineteen ten-thou- 
sandths. 

18. Fifteen millions, and three 
hundred and two thousMths. 

1 9 . Five hundred and four thou- 
sand, and nine ten-thousMths. 

20. Five millions two hundred 
and one thousand, and three 
tenths. 

21. Seven hundred millions, 
and three hundred and nine 
thousandths. 

22. Eighteen millions three 
hund. and seventy-six thou- 
sand and thirty, and twelve 
hundredths. 
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•FEDERAL MONEY. 

$ i3S« Fedebal MoiTEY, or money of the United States, ia 
expressed in units according to the decinuU scale of numera- 
tion, that is, numeration by tens. 

The units of Federal money are. 

Eagles, Dollars, Dimes, Cents, and Mills. 

10 mills 971 make 1 cent, ct, 

10 cents " 1 dime, d. 

10 dimes, or 100 cts. " 1 dollar, $. 

10 dollars " 1 eagle, E. 

The character $ is prefixed to dollars ; thus $5 is 5 dollars. 

One cent is what part of a dollar 1 3 cents are what part of a $ ? 
One mill is what part of a cent? 7 mills are what part of a cent? 
One mill is what part of a dollar ? 9 mills are what part of a $ 1 

§ 1 39. The only denominations of Federal Money in common 
jse, are dollars and cents ;^-eagles being expressed in dollars ; 
dimes, in cents ; and smaller values in fractions of a cent. 

Thus, instead of 5 eagles, 4 dollars, 3 dimes, 2 cents, and 6 
miMs ; we would say 54 doUars, 32^ cerUs, 

DECIMAL NOTATION OF FEDERAL MONET 

Cents being expressed only in numbers less than 100, and 
mills in numbers less than 10, we have the following 

RULE XXVI. 

§ 140. For the decimal expression of Federal Money, 

Regarding dollars as integers, make cents and mills decimals 
of a dollar, by prefixing to them the decimal point,— observing 
to interpose a next the point, when the number of cents is 
less than 10, — and two Os next the point when only mills, or a 
fraction of a cent, are given. 

lEXAMFLES. v 

31 cents is $.31, 31 hundredths of a dollar ; 

6^ cents is $.06^, 6^ hundredths of a dollar ;( §132.) 

5 mills is $.005, 5 thousandths of a dollar ; 

J of a cent is $.00|, J of 1 hundredth of a dollar ; 
*7ci8, and 5 m. is $.075, 75 ihousaryUhs of a dollar. 
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It may be asefiil to observe here, conversely, that, 

§ 141* In a decimal fraction of a dollar, the first figure after 
the point denotes tenths of a dollar, or tens of cents; the second 
denotes cents; the first two together denote cents; the third, 
mills ; the fourth. tenths,oi a mill, &.c. 

Thus (.5 is 6 tenths of a dollar, equal to 60 cents; 
(.463 is 45 cents and 3 mills ; 
(.0626 is 6 ^nts, 2 mills, and 5 tenths of a mill. 

DECriCALS BEDUCED TO VULGAR FRACTIOHS. 

RULE XXVII. 

$ 149. To reduce a decimal to a mUgar fraction. 

1. Remove the decimal point from the numerator, and 
underneath set the proper denominator. (§ 128). 

2. The fraction thus formed may often be reduced to lower 
terms. 

EXAHFLE. 

To reduce .126 to a vulgar fraction. 

.125=TVSfir=f 

EXERCISES. 

Reduce each of the following decimals of a dollar to a 
vulgar fraction of a dollar. 

1. K.5. Ans. $^. 

2. (.25. Ans. 9^. 



3. $.75. Ans. 

4. (.375. Ans. 

5. $.625. Ans. 

6. $.875. Ans. ${. 



7. $.9375. Ans. $ |f . 

8. $.5625. Ans. $ ^. 



9. $.1875. Ans. $ -^. 

10. $.0625. Ans. $ ^. 

11. $.0025. Ans. $x}^. 

12. $.0075. Ans. $th' 

13. Express the value of $13.75 by an integer and a vulgar 
fraction. Ans. $ 13f 

14. Express the value of $20,125 by an integer and a vulgar 
fraction. Ans, $ 20^ 

15. Express the value of $35,625 by an integer and a vulgar 
fraction. Ans. $ 36| 

16. Express the value of $49.0625 by an integer and a vulgar 
fraction. Ans. $49^ 

17. Express the value of $57.9375 by an integer and a vulgar 
fraction. Ans. $57f { 
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VULGAR FBACTIONS REDUCED TO DECIMALS. 

RULE XXVIII. 

§ 143« To reduce a vulgar fraction to a decimal. 

,1. Divide the deaominator into the numerator, with as many 
Os annexed to the latter as may be necessary to find an exad 
qmtienty or the number of decimal figures required. 

2. Point off in the right of the quotient as many decimal 
figures as there were Os annexed to the numerator ; observ- 
ing to prefix Os to the quotient, when necessary to make up 
«iie number. 

EXAMPLE. 

To reduce jf j to a decimal fraction. 

126)3000(24. Then T}y=.024. 

Annexing three Os to the numerator, and dividing 3000 by 
the denominator, we find the quotient 24. 

Prefixing a to the quotient, to make up three decimal figures, 
for the three Os annexed to the numerator, we find j}^=.024. 

(;^ The fraction is equal to its numerator 3 divided by its denonu- 
nator 125. (§ 92.) 

Each annexed to the numerator, multiplies the finction by 10 
(§ 1 19 — 2) ; but each decimal figure made in the quotient, divides the 
quotient by 10, since each quotient figure thus becomes ^ of its former 
▼alue. 

llius multiplying and dividing by the same number, we preserve a 
eonstani value to the firaction. (§ 93)..r]D 

EXERCISES. 

Reduce each of the following fractions of a dollar to a 
decimal of a dollar. 



1. 
2. ^^. 
3. 
4. 
6. $f. 



. Ans, $.5.' 

. Ans, $.25. 

. Ans. $.75. 

. Ans. $.375. 

. Ans. $;625. 



6. $j. « 

'• $tV'* 

"• $/y» 
10. $jg^.* 



11. Reduce $17^ to a decimal expression 

12. Reduce $13|\ to a decimal expression 

13. Reduce $25}^ to a decimal expression 

14. Reduce $31| j to a decimal expression 

15. Reduce $40i| to a decimal expression 



Ans. $.875. 
Ans, $.0625. 
Ans. $.1875. 
Ans. $.3125 
Ans. $.5625. 

Ans- $17,125. 
Ans. $13.4375. 
Ans. $25.6875. 
Ans. $31.8125. 
Ans. $40.9375. 
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A Complex Bedttced to a Simple Decimal, 

$ 144. In a complex decimal, instead of the vulgar fraction 
annexed, we may put its equivalent decimal, without the point 
prefixed to it. 

Thus in ,6^, the |/;=.04 ; then .6^=.604. 

16. Reduce .25^ to a simple decimal. . . . Ans, .255. 



Ans. .3125. 
Ans, .1875. 
Ans, .23125. 
Ans, .900625. 



17. Reduce .31^ to a simple decimal. 

18. Reduce .181 to a simple decimal. 

19. Reduce .23^ to a simple decimal. 

20. Reduce .90j^ to a simple decimal. 

Approximate Decim^s, 

i 14I<S* A decimal which expresses a near, but not the exact, 
value of a vulgar fraction, or other quantity, is an approximate 
decimal. 

In reducing |-, for example, to a decimal, — ^if we annex one 
to the 1 and divide by the 3, we find ^=.3|^; 

by annexing two Os to the 1, we find }=.33|^ ; 

by annexing three Os to the 1, we find ^=.333^ ; and so on. 

In the first of these mixed decimals, the ^ annexed is ^ of 1 
tenth, equal to ^ ; in the second, it is ^ of 1 hundredth, equal 
to ^f[jf ; and in the third, it is ^ of 1 ihausandih, equal to ^gVir- 

By omitting these small values, ^, y^jf, ygViF) we have .3 
for a near or approximate value of ^, .33 for a nearer value, and 
.333 for a stiU nearer value of ^. 

The sign -f- is commonly afilxed to an approximate decimal; 
thus ^s=.33-f-) 33 hundredths, nearly. 

Instead of the sign 4~) we shall employ a comma ', after the 
manner of an apos^ophe, to denote an approximate decimal. 

Thus ^=.33', 33 hundredths, nearly. 

The number of figures to which an approximate decimal need 
be carried, in any particular case, will depend on the value 
of the whole quantity of which the decimal expresses a part. 

In a decimal of a dollar, for example, two figures will give 
the number of cents, which is near enough for ordinary purposes. 
When greater accuracy is required, uie third figure may be 
found, which will give the number of miUs. 

21. Reduce $^ to an approximate decimal. . . Ans, .333\ 

22. Reduce $f to an approximate decimal. . . Ans, .285'. 
28. Reduce 9| to an approximate decimal. . . Ans. .444'. 
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ADDITIGN, SUBTRACTION, MULTIPLICATION AND DIVISION OF 
DECIMALS. AND FEDERAL MONEY. 

§ 146. The objects of Addition, Subtraction, Multiplication 
and Division, are the same for every kind of quantity ; and, 
having been defined for integers and vulgar fractions, the defi- 
nitions need not be repeated. 

§ 14*7. Addition, Subtraction, &c., of Federal Money, are 
brought under the Rules to be given for the same operations, 
respectively, on decimal fractions, by regarding dollars as t»- 
tegersy and making cents and mills d&cimaU of a dollar. 

§ I4S. The principles of notation bein^ the same for deci- 
mals and integers, (§ 133 and 137) the methods of adding, sub- 
tracting, &.C., will be the same for decimals and integers. 



ADDITION OF DECIMALS. 

RULE XXIX. 

I* 

$ 149* For tJte addition of decimals. 

Set tenths under tenths, hundredths under hundredths, &c., and 
add as in integers ; observing to make in the right of the sum 
as many decimal figures as will be equal to the greatest num- 
ber of decimal figures in any one of the given numbers. 

EXAMPLE. 

To find the sum of .26+84.346+.73+276.937. 

.2 6 
8 4.3 4 6 
.7 3 
2 7 6.9 3 7 



3 6 1.263 
The sum is 361 and 263 thotisandths. 



Having set tenths under tenths, hundredths under hundredths, 
&c., — ^this order also causing units to fall under units, tens under 
tens, &c., when mixed numbers are to be added — we add up the 
several columns of figures as in integers ; and make three de- 
cimal figures .263 in the sum, this being the greatest number 
of decimal figures in any one of the given numbers. 
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EXERCISES 

1. Find the Sum, 216.6+23.66+32.32. Ans. 271.38. 

2. Find the Sum, .273+913.4+37.62. Ans, 961.293. 

3. Find the Sum, .036+346.1+873.4. Ans, 1219.636. 

4. Find the Sum, .874+2.763+7.390. Ans, 11.027. 
6. Find the Sum, 387+634.6+83.81. Ans, 1005.41. 

6. Find the Sum, 2.26+.7373+.7849. Ans. 3.7722. 

7. Find the Sum, 48.36+ 8370+.0061. Ans, 8418.3661. 

8. Find the Sum, 8.773+974.6+2703. Ans, 3686.373. 

9. Find the Sum, 74.03+3737+4301. Ans, 8112.03. 
10. Find the Sum, .9346+203.7+.7376. Ans, 205.3722. 

11. Find the sum of 100 dollars 72^ cents, 25 dollars 6J 
cents, 34 dollars 6 cents, and 119 dollars 48 J cents. 

$ 1 0.7 2 ^ 

2 5.0 6 1 

3 4.0 5 
119.4 8-1 

$ 2 7 9.3 2 i 279 dcUars 32^ cents. 

Having made each number of cents a decimal of a dollar, 
($ 140) and placed taUhs under tenths, &.C., we first add up the 
fractions of a cent, namely, |, ^ and i, and find the sum to be 
J=l^. We set down the 4> and carry the 1 to 8. 

In the sum we point off two decimal figures for cents, or huip- 
dredtJis of a$; (§132.) 

12. What sum should be paid for a hat, at 5 dollars 87^ 
cents ; a vest, at 3 dollars 18f cents ; and a pair of shoes, at 
2 dollars 62^ cents? Ans. $11.68|. 

13. What should be paid for a quarter of beef, at $7 ; a bar- 
rel of flour, at 4 dollars 56^ cents; a lot of groceries, at 13 
dollars 37^ cents ; and a lot of butter, at 2 dollars 6^ cents ? 

« Ans, $27.00. 

14. Find the sum that must be paid for a quire of paper, at 
25 cents ; a bottle of ink, at 12^ cents ; a dozen books, at 1 
dollar 18| cents ; and a bunch of quills, at 37^ cents. 

Ans, $1.93|. 

15. Find the sum that should be paid for a set of chairs, at 
$18 ; a pair of tables, at 35 dollars 60 cents ; a looking-glass, 
at 5 dollars 18| cents ; and a bedstead, at 9 dollars 31^ cents. 

Ans. $68.00. 

16. Bought a cord of wood, for 2 dollars 60 cents ; a ton of 
hay, for 12 dollars 68| cents ; a barrel of apples, for 2 dollars 
66^ cents ; and quarter of beef, for 6 dollars 76 cents ; required 
the sum paid. Ans. $23.60. 
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17. Sold a barrel of sugar, for $15 ; a sack of coffee, for 13 
dollars 5 cents ; a keg of rice, for 5 dollars 43^ cents ; and a 
box of candles, for 9 dollars 8 cents ; required the sum received. 

Am. $42.56^. 

18. A merchant's bill was as follows : for 3^ yards of cloth, 
((21 ; for 3 pair of stockings, 1 dollar 87^ cents; for a dozen 
skeins of silk, 75 cents ; required the amount of the bill. 

Am, $23.62^. 

19. A farmer sold produce as follows, namely : wheat, for 
$300 ; corn, for 97 dollars 93^ cents ; hay, for 56 dollars 12^ 
cents ; and oats, for 18 dollars 6^ cents ; required his amount 
of sales. "^ Ans, $472.12. 

20. Bought a quantity of flour, for 75 dollars ; a quantity of 
bacon for 57 dollars 18| cents ; and a quantity of com, for 42 
dollars 6^ cents ; for what sum must the whole be sold to make 
a profit of 25 doUaxs 1 A?u. $199.25. 



SUBTRACTION OF DECIMALS. 

RULE XXX. 

$ 150. For the sribiraction of decimals, 

1. Set the less value under the greater, with tenths under 
tenths, hundredUis under hundredths, &,c., and subtract as in 
integers ; observing to make in the right of the remainder as 
many decimal figures as will be equal to the greatest number of 
deciinaljigures in either of the given numbers. 

2. When the minuend has no decimal figures, or not so many 
as tlie subtrahend, conceive the deficient places to be occupied 
by decimal Os. 

EXAMPLES. 

1. To find the difference between 23.0623 and 380.75. 

3 8 0.7 5 
2 3.0 6 2 3 



357.6877 



Having set the less quantity under the greater, with terUhs 
under tenths , &.C., we suppose the two vacant places over 23 to 
be occupied by 00, (§ 135 ;) and subtract as in integers ; thus, 3 
from 10 leaves 7, &c. Four decimal figures are made in the 



right of the remainder. 
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m 

2. To find the difference between 525 and 9.87534. 

525 

9.8 7 6 3 4 

515.12466 

The places for decimals over .87534 must be regarded as 
occupied by Os ; thus, 4 from 10 leaves 6, &c. 

EXERCISES. 

1. Find the Difference between 35.804 and 360.75. 

Ans. 324.946. 

2. Find the Difference between 734.06 and 2.7431. 

Ans, 731.3169. 

3. Find the Difference between 57.863 and 40.736. 

Ans. 17.127. 

4. Find the Difference between 12.683 and 940.05. 

Ans. 927.367. 
6. Find the Difference between 734.11 and .38703. 

Ans, 733.72297. 

6. Find the Difference between 78396 and 476.24 

Ans. 77919.76. 

7. Find the Difference between 57.609 and 4.7305. 

Ans. 52.8785. 

8. Find the Difference between 93430 and 800.34. 

Ans. 92629.66. 

9. Find the Difference between 72137 and 131.004. 

Ans. 72005.996. 

10. Find the Difference between 90000 and 900.192. 

Ans. 89099.808. 

11. Find the Difference between $325 and 93 dollars 6^ cents. 

$ 3 2 5.0 0(i) 
9 3.0 6 I 

$ 2 3 1.9 3 I 231 dollars 93 | cents. 

Expressing the 6^ cents in a decimal of a dollar, — supplying 
the vacant decimal places in the upper number with 00, — and 
annexing, mentally, 4, equal to a unit, — ^we say J from J leaves 
} ; then 1 to 6 makes 7, and 7 from 10 leaves 3, &c. (§ 34). 

Two decimal figures are made in the remainder, for cents or 
htmdredths of a $. 

12. A person having 95 dollars 6^ cents, pays 43 dollars 18} 
cents for fuel, what sum will he have remaining 1 

Ans, $51.87^. 
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13. If a lot of goods were purchased for $579, and sold for 
650 dollars 87} cents, what sum would he gained ? 

Atis, $71.87}. 

14. What would he made on a quantity of lumber, hought 
for 225 dollars 18| cents, and sold for 300 dollars 50 cents ? 

Ans, $75.31^. 

15. Required the loss on a lot of flour, purchased for 372 dol- 
lars 12} cents, and sold for 321 dollars 56^ cents. 

Ans, $50.56^. 

16. A merchant bought a piece of cloth for 120 dollars, and 
a piece of silk for- 85 dollars 68f cents. He sold the whole of 
both pieces for 316 dollars 56^ cents ; what proflt did he make 1 

Ans. $110.87}. 

17. A grazier bought cattle for $160, and sheep for 56 dol- 
lars 50 cents. He sold the cattle for 225 dollars 37} cents, and 
the sheep for 83 dollars 93} cents ; what did he make by these 
transactions? Atu, $92.81^. 

18. A manufacturer purchased a quantity of raw cotton for 
$400, which he made into cloth at an expense of 132 dollars 
6^ cents. What profit will he make by selling the cloth for 
$7001 Ans, $167.93|. 

19. A speculator piu'chased wheat for $344, and bacon for 
88 dollars 18| cents. He sold his wheat for 300 dollars 75 
cents, and his bacon for 100 dollars 12} cents ; what was his 
gain or loss by the speculation ? Ans. Loss, $31.31^. 

20. Having on hand 125.5 tons of coal ; if I sell 13.75 tons 
to A, 34 tons to B, 42.125 tons to C, and 5 tons to D, how 
many tons will I have left ? Ans. 30.625 tons. 

21. Having purchased 575.75 yards of cotton ; if I sell to A 
and B each 125 yards, and to C and D each 93.125 yards — 
how many yards will I have remaining? Ans. 139.5 yards. 

22. Bought of two persons each 1575.5 pounds of pork ; of 
which I sold to three persons each 234.125 pounds. How 
many pounds of the pork purchased are still on hand ? 

Ans. 2448.625 pounds. 

23. A farmer bought, at one time, 375 acres of land ; at 
another time, 233.3 acres ; and at another, 136.75 acres. He 
wishes to make his purchases amount to lOOU acres ; how much 
land does he still want ? Ans. 254.95 acres. 

24. Bought of A 300 bushels of salt, for $137.60, and of B 
275.5 bushels for $126.87}; — of which, I sold to C 325 bush- 
els, for $200, and the remainder to D for $150.61^. What 
quantity was sold to D, and what was my entire profit or loss ? 

Am. 260.5 bushels to D ; entire profit $87.23}. 
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25. From f 3780.93f subtract (2100.12). 

Instead of f and ) we may take their equivalent decimals. 

We shall find .03|=:.9376, and .12i=.125; (§144,) and 
(3780.9375— #2 100. 12d=( 1680.8 125. 

In like manner perform the following exercises : 

26. From $300. 18|-f (25.50 subtract (16.12). 

* Ans, (309.5625. 

27. From (578.03H'l^3'7*3d subtract (20.06^. 

.Ans. (595.2225. 

28. From (400.50 -f (9.125 subtract (100.10. 

Ans. (309.525. 

29. From (175.56^-|-(1.87) subtract ( 75.33. 

Ans. (102.1075. 
30: From (1000.4 +(2.03 subtract ( .064;. 

Ans. (1002.3675. 

31. Going out to collect money, I received of one person 37 
dollars 25 cents, and of another 93 dollars 56^ cents. Out of 
these sums having paid a debt of 99 dollars 18| cents, what 
sum have I remaining] Ans. (31.62). 

32. Having deposited in bank (1000, and having drawn out 
at different times 74 dollars 50 cents, 390 dollars 87) cents, 
and 213 dollars 68} cents, what sum have I still in bank ? 

Ans. (320.93}. 

33. Bought a house and lot in a city for (3000, and paid for 
improvements on the same 316 dollars 93} cents. If the 
property be sold for (4500, what amount of profit will be 
realized? Ans. $1183.06^. 

'34. A gentleman who had a journey of 145^ miles to make, 
traveled for three days at the rate of 39.5 miles per day. What 
distance then remained to be traveled ? Ans. 26.75 miles. 

35. .A farmer has in one plantation 400 acres, in another 
119.25 acres, and in another 230) acres. If he sell 50) acres 
from each, how many acres will he have left in the three 
plantations together 1 Ans. 697.875 acres. 

36. A speculator purchased cattle for (100, mules for 79 
dollars 62) cents, and sheep for 67 dollars 31|: cents. He sold 
the whole for 400 dollars 6^ cents ; what did he gain by the 
speculation ? Ans. (163. 12). 

37. A merchant bought cloth for (300, linen for 71 dollars 
25 cents, and silk for 1 12 dollars 6^ cents. He sold the cloth 
at a profit of 49 dollars 18} cents, the linen at a profit of 18 
dollars 87) cents, and the silk at a loss of 50 dollars ; what did 
he gain or lose on the whole ? Ans. Gained (18.06^.. 
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MULTIPLICATION OF DECIMALS. 

RULE XXXI. 

$ 151« For the mvUiplication of decimals, 

1. Multiply as in integers, and in the right of the product 
make as many decimal figures as there are decimal figures in 
both the factors; prefixing Os to the product when necessary to 
make up the number. 

2. Integral Os in the right of the multiplier may be omitted, 
provided the same number of decimal figures be made integral 
in the multiplicand, — Os being annexed to the multiplicand, 
when necessary to make up the number. When the multiplier 
is 10, 100, &c., the product is thus immediately obtained. 

• EXAMPLES., 

1. To multiply .19 by .6 ; that is, to find .6 of .19. (§ 116.) 

.19 
.6 



.0 9 5 95 thousandths. 

Multiplying as in integers, we find the product 95 ; to which 
we prefix the and the decimal point, to make three decimal 
figures for the three in the multiplicand and multiplier. 

2. To multiply 236 by 3.4. 

226X3.4=802.4. 

In tlie product 802.4 we have one decimal figure for the one 
in the multiplier, there being no decimal in the multiplicand. 

3. To multiply 48.5 by 300. 

48.5X300=14550.0. 

Or, rejecting the two integral Os in the right of the multiplier, 
and making two more integral figures in the multiplicand, . 

we have 4850X3=14550 ; as before. 

In like manner, 3.45X100=345 

3.45X 1000=3450 ; and so on ; 

in which cases the products are immediately obtained by making 
as many additional integral figures in the multiplicand, as there 
are integral Os in the right of the multiplier ; — annexing Os to 
the multiplicand, when necessary to make up the number. 
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<Xj^In the first example, if we multiply the two quantities together 
under the form of vulgar fractions^ we shall have 

To express the product jHi; hy a decimal, requires as many decimal 
figures as there are Os in the denominator 1000 ; (§ 128 ;) or in the 
two denominators 100 and 10 ; that is, as many decimal figures as there 
are figures in the two numerators 19 and 5. 

In general terms, the product of two decimal firactions must contain 
just as many decimal figures as hoth the &ctors, because, in using the de- 
cimals under the form of vulgar fradiona, the product will have just a« 
many Os in its denominator as are in the denominators of both Cactors , 
and the number of figures in the decimal numerator must equal the num- 
ber of Os in the denominaton^TjO 

EXERCISES. 

1. Multiply .25 by .9, and 1.5 by .03. Ans, .225 and .045. 

2. Multiply 38.3 by 8, and 4.75 by .5. Ans. 306.4 and 2.375. 

3. Multiply 930 by .1, and 875 by .01. Ans, 93 and 8.75. 

4. Multiply 300 by .04j and .379 by 1.5. Ans, 12 and .5685. 

5. Multiply 5.76 by 9, and .031 by 80. Ans, 51.84 and 2.48. 

6. Multiply .003 by 30, and 874 by .03. Ans. .090 and 26.22. 

7. Multiply .876 by 4.5, and 37.4 by .39. 

Ans. 3.942 and 14.586. 

8. Multiply 280 by .02, and 730 by 1.2. Ans, 5.6 and 876. 

9. Multiply 6.74 by .01, and 89 by .001. Ans, .0674 and .089. 

10. Multiply 53.7 by 1.4, and 60 by .006. Ans, 75.18 and .360. 

11. Multiply 100 by .01, and 0.1 by .101. Ans, 1 and .0101. 

12. Multiolv .003 by .05, and .007 by .09. 

Ans. .00015 and .00063. 

13. What will 7 cords of wood amount to, at 3 doUaxs 18| 
cents per cord ? 

The wood wUL cost 7 times 3 doUars 18| cents, 

Blxpressing the 18} cents by a decimal of a doUar, (§ 140,) we 
have 93.18| to be muUiplied by 7. 

$3.18| 
7 



$2 2.31^ ^^2 dollars %\\ cents, 

Multiolying the | by 7, we say 7 times } is V » equal to 5 J ; 
setting aown the \ and carrying the 5, 7 times 8 is 56, and 5 
are 61, &c.. 

In the product we make two decimal figures for the two in 
the multiplicand. ($ 132). 
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.14. What shoald be paid for 9 himdred weight of tobacco, 
at 10 dollars 37^ cents per hundred weight? Am. $93. 37^. 

15. What should be paid for 37 head of cattle, at 13 dollars 
18 j cents a head ; and 7 mules, at 40 dollars 50 cents a head 1 

Ans. $771.43|. 

16. What should be paid for 8 yafds of cloth, at 9 dollars 
56^ cents a yard ; and 12 yards of linen, at 87^ cents a yard ? 

Ans. $87. 

17. What should be paid for 25 bushels of wheat, at 1 dol- 
lar 6^ cents a bushel ; and 30 bushels of corn, at 43} cents a 
bushel ? Ans. $39.68 j. 

18. A merchant bought 50 yards of cloth, at $4 a yard ; and 
sold the same at 6 dollars 87| cents a yard. How much did 
he gain ? Ans. $143.75. 

19. Bought 100 sheep at 1 dollar 31i cents a head, and 
sold the same at 2 dollars 93| cents a head : what was the gain 
per head, and what on the whole ? 

An^. Gained per head, $1.62^; on the whole $162.50. 

20. Required the sum that must be paid for 3 hundred weight 
of bacon, at $6 per hundred weight ; 4 b'arrels of flour, at 5 
dollars 62^ cents per barrel ; and 2 barrels of fish, at 7 dol- 
lars 16) cents per barrel ? Ans. $54.83^. 

21. Required the sum that must be paid for 3 bushels of 
potatoes, at 87^ cents a bushel ; 17 pounds of butter, at ip^ 
cents a pound ; and 5 dozen eggs, at 8^ cents a dozen. 

Ans. $5.16§^. 

22. Required the sum that should be paid for 50 pounds of 
sugar, at 9^ cents a pound ; 20 pounds of coffee, at 15^ cents 
a pound ; 15 pounds of* rice, at 6^ cents a pound ; and 3 gal- 
lons of molasses, at 30 cents a gallon. Ans. $9.63|. 

23. A merchant bought 30 yards of silk at 93} cents per 
yard, and 40 yards of another kind at 1 dollar 6^ cents per 
yard. He sold the first kind at 1 dollar 50 cents per yard, and 
the other at 1 dollar 87^ cents per yard ; what profit did he 
make on the whole 'i Ans. $49.37^. 

24. Required the sum that should be paid for 9 barrels of flour 
at $5.18} per barrel, 11 cords of wood at $2.87^ per cord, 3 
tons of hay at $9} per ton, and 98 pounds of beef at $.05^ per 
pound. Ans. $112.96^. 

25. A farmer bought 130 acres of land at $27.25 per acre, 
and 237 acres at $16.93} per acre. He sold the first tract at 
$25.50 per acre, and the second at $21} per acre ; what did he 
gain or lose on the two tracts togetiier 1 

Ans. Gained $824.18}. 

8 
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26. Multiply 8150. 18| by 7 i ; that is, 

find 7 times $150.18|,4-^ of $150.18|. 

$150.18} 
7* 



105131^ 
7509| 

$1 126.40f 1126 doUars 40^ cents. 

We first multiply by the 7, as in the preceding exercises. 

To multiply by the J we say, ^ of 16 is 7 with one over; ^ of 
10 is 5 ; 1 of 18 is 9, supplying the vacant place before 9 with 
O;ioffisf. 

We then add together the two products, and make two deci* 
mal figures, for the two in the multiplicand. 

But it will often be preferable to reduce the vulgar fractions 
in the multiplicand and multiplier to their equivalmt decimals. 

In this example we shall have $150.1 875 X 7.5=$ 1 126.40625 ; 
which is 1126 doUars, 40 cents, 6 miUs and 5 tenths of a mill. 

27. A farmer sold 15| acres of land, at 27 dollars 37^ cents 
per acre ; required the sum he should receive in payment. 

Atis. $431,156*. 

28. What should be paid for 3^ barrels of flour at 6 dollars 
58 J cents a barrel, and llf bushels of meal at 43^ cents a 
bushel ? Ans. $28,084'. • 

29 . Bought a piece of cloth contai ning 39f yards, for $2 38 .50 ; 
of which 20 J yards have been sold at $7. 12 J per yard. What 
will be the gain or loss on the whole, if the remainder be sold 
at $8.06^ per yard ? Ans. Gain $63. 

30. Bought 45^ hundred weight of hemp, at $6.25 per hun- 
dred weight ; which has been made into rope and bagging, at 
an expense of $130. 18f. For what sum must the manufac- 
tured articles be sold to clear $50 1 Ans. $464.5625. 

31. A trader bought 120 mules at an average price of $39.50; 
of which he has sold 20 head at $54.62^, and 33 head at $59 
a head. What will be his entire profit or loss if the rest be 
sold at $30.50 a head ? Ans. Profit $343. 

32. A barters to B 35^ yards of broadcloth at $7.5 a yard, 
for 135 yards of silk at $.93 J a yard, — the diflTerence in value 
between the two commodities to be paid in money. Which of 
them must receive money, and how much ? 

Ans. B must pay $139.6876. 
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DIVISION OF DECIMALS. 

RULE XXXII. 

$ 153. For the division of decimals, 

1. Divide as in integers, and in the right of the quotient 
make as many decimal figures as there are decimal figures in 
(he dividend more than in the divisor ; prefixing Os to the quo- 
tient, when necessary to make up the number. 

2. When the divisor has more decimal figures than the divi- 
dend, or is greater than the dividend (regarding both as integers^ 
annex decimal Os to the dividend, to supply the deficiency. 

3. Ciphers may always be annexed to the remainder, and the 
division continued to any required exactness, — observing that 
the Os so annexed must be counted as decimal figures belonging 
to the dividend. 

4. Integral Os in the right of the divisor may be omitted, pro- 
vided the same number of integral figures be made decimals in 
the dividend, — Os being prefixed to &e dividend, when neces- 
sary to make up the number. When the divisor is 10, or 100, 
&c.,the quotient is thus immediately obtained. 

EXAMPLES. 

1. To divide .965 by .5, that is, to find how often .5 is 
contained in .965. 

.5).965 



1.9 3 .965-f-.5=1.93. 

Dividing as in integers, we find the quotient 193 ; in which 
we make two decimal figures, since the dividend has two more 
decimal figures than the divisor. 

2. To divide .375 by 125 ; that is, to find what part .375 is 
of 125 

125).375(.003 

Having found the quotient 3, we prefix to it two Os and the 
decimal point, to maJce three decimal figures ; since the divi- 
dend has three decimal figures, while the divisor has none. 
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3. To divide 7 by 1.2. 

1.2)7.0 



5.8 3' Or 5.83f 

The dividend having no decimal figure in it, while the divisor 
has one, we annex a decimal to the dividend. 

Having found the quotient figure 5, we annex a to the re- 
mainder 10, and say 12 in 100, 8 times and 4 over ; annexing 
another to the 4, we say 12 in 40, 3 times, and 4 over. 

Thus the division might be continued. Or, we may form a 
fraction j\=i of the remainder and divisor, and annex it to 
the quotient. 

The three Os annexed make three decimal figures helong- 
ing to the dividend ; hence we make two decimal figures in 
the quotient. 

4. To divide 8.4 by 300. 

300)8.40(.028. 

The dividend 8.4 being less than the divisor, we annex a de- 
cimal to the dividend, and divide 300 into 8.40. 

Or, rejecting the two integral Os in the right of the divisor, 
and making two irUegrcd figures decimals in the dividend,-^pre- 
fixing a to make up the number, — 

.084-^3=.028, 

we divide .084 by 3, and find the same quotient as before. 

In like manner, 345-t-IOO = 3.45 ; 

345-7-1000 = .345 ; 
345-r-10000=.0345 ; and so on : 

in which cases the quotient is immediately obtained, by making 
as many integral figures decimals in the dividend, as there are 
integral Os in the right of the divisor, — prefixing Os to the divi- 
dend, when necessary to make up the number. 

q;;^ The dividend must contain just as many decimal figures as both 
theuivisor and quotient, because the dividend is equal to the product of 
the divisor an(! quotient 

Thus m the first example, .965=..') X 1-93. 

Hence also, the number of decimal places in the dividend cannot be 
taken less than the number in the divisor; for then the product would 
have a less number of decimal places than one of its fiictors, — which is 
impossible. 

We prefix the Os to the quotient, as in the second example, because in 
no other position of the Os would the divisor, multiplied by the quotient, 
produce the dividend. ^jO 
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EXEBGISES . 

1. Divide 22.36 by 4.3 and 3.25 by 1.3. Ans, 5.2 and 2.5. 

2. Divide .12.26 by 3.5 and 87.9 by .3. Am. 3.5 and 293. 

3. Divide .0425 by .05 and 5 by .0625. Am. .85 and 80. 

4. Divide 16.776 by 7.2 and .816 by .04. Ans. 2.33 and 20.4. 
6. Divide 1.5 by .375 and 75 by 12. Ans. 4 and 6.25. 

6. Divide 4.9 by 70 and 7.02 by 3. Am. .07 and 2.34. 

7. Divide 5.85 by .65 and 5.92 by .08. Am. 9 and 74. 

8. Divide 15.57 by .45 and .001638 by .07. 

Am. 34.6 and .0234. 

9. Divide 8 by 3.2 and 234.375 by 25. Am. 2.5 and 9.375. 

10. Divide .0276 by 23 and .08 by 32. Am. .0012 and .0025. 

In the next exercises, let the quotient he continued to thousandths, 
and he expressed by an approximate decimal. 

11. Divide 13.29 by 2.8 and .278 by .07. 

Am. 4.746' and 3.971'. 

12. Divide 2.37 by 93 and .0011 by .09. Am. .025' and .012'. 

13. Divide .737 by 8.9 and .09 by 8.3. Am. .082' and .010'.. 

14. Divide 8.641 by 13 and .643 by 1.05. Am. .664' and .612'. 

15. Divide .023 by .03 and .013 by .074. Am. .766' and 175'. 

Another Method of Itediicing a Vulgar Fraction to a Decimal. 

§ laS. The quotient of a less integer divided by a greater 
may be represented by a proper vulgar fraction ; thus 3-7-4 is J. 

If the less integer be then divided by the greater, decimally^ 
the vulgar fraction will be reduced to a decimal. 

3-i-4=3.00-i-4=.75 ; or |=.75. 

The application of Rule XXXIl to this case, is substantially 
the same with that of Rule XXVIII. 

16. Divide 4 by 15, or reduce ^^ to a decimal. Ans. .266', 

17. Divide 9 by 34, or reduce A ^^ ^ decimal. Ans. .264'. 

18. Divide 13 by 120, or reduce ^q to a decimal. Ans. .108'. 

19. Divide 17 by 200, or reduce ^^ to a decimal. Ans. .085. 

20. Divide 25 by 339, or reduce y*/^ to a decimal. Ans. .073'. 

21. Divide 7 by 13, or reduce y'^ to a decimal. Ans. .638'. 

22. Divide 10 by 19, or reduce \\ to a decimal. Am. .526'. 

23. Divide 21 by 121, or reduce jVt *^ * decimal. Am. .173'. 

24. Divide 73 by 300, or reduce uVV to a decimal. Am. .243'. 
26. Divide 99 by 500, or reduce ^ to a decimal. Am. .198. 
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26. How many gallons of wine, at 1 dollar 37^ cents per 
gallon, ma^ be bought for 25 dollars and 50 cents 1 

Expressing (he cents in decimals of a ^y the number of gallons 
is the number of times 91-37^ cents u contained in $25.5 ; that is, 

$25.5-^$! .37i,=:$25.5-4-$< ;&. 

But in the Division of Federal Money, instead oi fractions 
of a cent, it will generally facilitate the operation to take their 
e^ivaient decimals. We have then 

925.5-^91.375. Ans. 18.545' gallons. 

27. What quantity of coal, at 18 dollars and 75 cents per 
ton, may be purchased for 13 dollars ? 

(13 vnU buy the same part of a tan that $13 is of $18.75. 

Ans. .693' of a ton. 

28. How many hundred weight of flour, at 2 dollars 18| 
cents per hundred, may be purchased for 25 dollars 1 

Ans. 11.428' hundred weight. 

29. What quantity of land, at the rate of 25 dollars per acre, 
may be bought for 9 dollars 62^ cents ? 

Ans, .3849 of an acre. 

30. How many bushels of clover seed, at 5 dollars 18| cents 
per bushel, may be bought for 30 dollars 1 

Ans. 5.783' bushels. 

31. How many yards of cloth, at 4 dollars and 50 cents a 
yard, may be purchased for 19 dollars 75 cents ? 

Ans. 4.388' dollars. 

32 . How many barrels of com, at 3 dollars and 85 cents per 
barrel, may be bought for 100 dollars ? Ans. 25 .974' barrels. 

33. What quantity of bacon, at 8 dollars 31^ cents per hun- 
dred weight, may be purchased for 5 dollars 6^ cents 1 

Ans. .609' of a hundred weight. 

34. What quantity of iron, at 45 dollars 50 cents per ton, 
may be bought for the sum of $7.06^$13.5 ? 

Ans. .451' of a ton. 

35. How many barrels of apples, at 2 dollars 12^ cents per 
barrel, may be bought for $75.83|--$20.56^? 

Ans, 26.011' barrels. 

36. What should be paid for a ton of hay, when .7 of a ton 
sells for 13 dollars 12^ cents ? 

If 7 tentJis of a ton cost $13. 12^, 1 tenth would be worth j of 
$13.12^ ; and a whole ton, or 10 tenths, wovld be worth y of 
$13.12| ; that is, such a part of this sum as is expressed by we 
reciprocal of ,1 ', or $13.12^-^.7. 
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We may also reason thus. The price of a ton wUl he such 
that .7 of the price, or the price X -7, vnll be $13.12i^. 

Hence $13. 12 J is a dividend^ or product given, and .7 a divi' 
sor, or one factor given to find the quotieTU, which will be the 
other factor. Ans. $18,750. 

37. If 3^ cords of wood sell for 12 dollars 75 cents, what is 
the price per cord ? Ans, $3,642'. 

38. If 5^ yards of broadcloth cost 21 dollars 25 cents, what 
should be paid for 1 yard of the same cloth ? Ans. $4,047'. 

39. If f of a lot of ground be worth 73 dollars 87^ cents, 
what is the whole of the lot worth at that rate ? 

Af». $118.20. 

40. If 4^ cords of wood come to $9, what is the price per 
cord I What would 7| cords amount to 1 

Ans, $2 ; and $15.50. 

41. What is the price of wheat per bushel when 25^ bushels 
sell for 37 dollars 68f cents, and what should be paid for 40 
bushels at the same rate 1 Ans. $1.50 ; and $60. 

42. What is the price of butter per pound when 131 pounds 
sell for 1 dollar 62 cents, and what ought to be paid for 145 
pounds of butter at the same price ? 

Ans. $.12 ; and $17.40. 

43. Bought 50 bushels of salt for $31.25, and sold it at a 
profit of 25 cents per bushel. At what price per bushel was 
it sold 1 Ans, $.875. 

44. Bought 32^ barrels of corn for $8 1 .25, and sold it at a profit 
of 61^ cents per barrel : at what price per barrel was it sold, 
and what was the whole profit made ? 

Ans. $3.1125 ; and $19,906'. 

45. A bought of B 1000 bushels of wheat, at $.87^ a bushel; 
of which he has sold to C 453^ bushels, at $.9 a bushel. At 
what price per bushel must the remainder be sold to produce a 
profit of $25 on the 1000 bushels ? Ans. $.90. 

46. A person having $300 on hand would disburse it for equal 
quantities of sugar and cofiee. Wliat quantity of each can 
he purchase, if the sugar be 9 cents and the coflTee 15 cents 
per pound ? 

9 cents --f-15 cents =24 cents ; then 24 cents will buy 1 
pound of each. Ans. 1250 pounds of each. 

'47. A miller wishes to purchase wheat, rye, and corn, in 
equal quantities. The prices of these commodities being 
respectively $1, $.6, and $.37^ per bushel, how many bushels 
of each can he purchase for $500 1 

Ans, 266.666' bushels of each. 
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EXERCISES ON CHAPTER VI. 

1. What is the value of the expression 

(3 hundredths -|- 23 thousandths) X 9 thousandths 7 

Ans, .000477. 

2. What is the value of the expression 

(8 tent?is — 76 tenrthousandths)X^l hundredths? 

Ans. .166425. 

3. What is the value of the expression 

(34 thousandths-\-*7 hundredths)-^-'^ hundredths ? 

Ans. 3.466'. 

4. What is the value of the expression 

(723 thousandths — ^9 thousandihs)'i-S thousand ? 

Ans. .000089'. 
6. What is the value of the expression 

(34 ten-thousandths-^-S humiredths)-~'20 thousand 7 

Ans. .000004'. 

Find the answer to each of the three fdUowing questions in a 
vulgar fraction, in its lowest terms, 

6. What is the value of the expression 

(.25+.126+2.5— .05— .005)X.041 Ans. ^J^. 

7. What is the value of the expression 

(.1+.34+.094-3.2— 1.375)-h5 1 Ans. /^Viy 

8. What is the value of the expression 

(80--28.5+100— 50.4— 90.1)-^601 Ans. ^J, 

Find the answer to each of the tvx> fotUnoing questions in an 
integer and decimal thousandths ; employing a mixed or complex 
decimal to express the exact value. 

9. What is the value of the expression 

a+H+10+.3i+2T^)— (7+}+5J)1 Ans. 6.941|. 
10. What is the value of the expression 

(25|+3.6f+16+100i)— (4i+H-10)1 Ans. 130.683f 

11. Find the sum 3840+5.123+3.479+31. Ans. 3879.602. 

12. Find the sum .7309+ 7834+834. 3+.75. Ans. 8669.7809. 

13. Find the sum 80.01+. 1347+9348+3.6. Ans. 84.5795. 

14. Find the difference 737.68—7.3473. . . Ans. 730.3327. 

15. Find the difference 80.893—837.83. . . Ans. 756.937. 

16. Find the difference 376.84r— 37.639. . . Ans. 339.201 
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1 1 . Find the amount of a merchant's bill for 3^ yards of clot 
at 7 dollars* 68} cents per yard, 12^ yards of silk at I dollar 
31^ cents per yard, and 16 skeins of silk thread at 6^ cents a 
skein. Ans, $43,984'. 

12. What quantity of iron at 46 dollars per ton, may be, 
purchased for 28 dollars 62^ cents 1 Ans. .636' of a ton. 

13. Bought 20 barrels of flour for 102 dollars and 50 cents, 
and sold the same at a profit of 87^ cents per barrel: at what 
price per barrel was it sold, and what was the entire profit 
made ? Ans. $6 ; and $17.60. 

14. If a ship sail at the rate of 130.76 miles per day, in what 
time ought she to sail 69.33|^ miles ? Am. .630' of a day. 

15. A merchant bought 26 yards of cloth at 4 dollars 871 
cents per yard, and sold it at an entire profit of 50 dollars 68} 
cents : at what price per yard was the cloth sold ? 

Ans. $6.9025. 

16. What is the price of sugar per hundred weight when } 
hundred weight costs 6 dollars 37^ cents, and what should be 
paid for 5^ hundred weight of sugar at the same rate 1 

Ans. $8.5; and $46.76. 

17. A farmer bought a plantation containing 400 acres, at 
$20^ per acre, and sold ^ of it at a profit, on that half, of 
$213.12^. At what rate per acre was the land sold 1 

iinj. $21,565'. 

18. If f of a yard of silk cost $1.12^, what sum should be 
paid for 15it yards at the same rate ? Ans. $27,90. 

19. A person wishes to purchase a quantity of coffee, and 
as much rice. The coffee is at 13^^ cents, and the rice at 5 
cents, per pound ; what amount of each can he purchase for 
$15^ ? Ans. 83.783' pounds. 

20. Allowing } of a yard of cloth to cost $d.43|, what sum 
ought to be paid for 13^ yards at the same rate ? 

Ans. $100.59376. 

21. A bought of B 122it bushels of wheat, and of C 76^ 
bushels at 93} cents per bushel. He made 60 bushels into 
flom', and sold the flour at a profit of $12.50 : if he sells the 
remainder of the wheat at 81^ cents per bushel, what will be 
his entire profit or loss ? Ans. Loss $4,718'. 

22. A speculator bought 50 barrels of flour at $4.06^ per 
barrel, and 75 bushels of wheat at $.68} per bushel. Having 
sold 20 barrels of the flour at $5 per barrel, and the whole of 
the wheat at $.75 per bushel, at what rate per barrel must the 
remainder of the flour be disposed of to make his profit $100 
on the whole 1 Ans. $6,614' per barrel. 



REMARK* 

The preceding ChapteiB, which contain the Addition, Subtraction, MVxI- 
tiplication, and Divicdon of Integers and Fractions — with, the notations 
and reductions necessary to these operations — invoWe the essential prin- 
ciples of Arithmetic ; and should be fully mastered by the pupil before he 
is permitted to advance. 

At this stage, therefore, in his arithmetical studies, it is recommended 
Jiat the pupil be thoroughly examined on what precedes, and, if found 
Jefident, be t«|uired to review. 
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CHAPTER VII. 

TABLES OF HONEY, WEIGHTS, AND MEASURES. — ^REDUCTION OF 
MONOMIALS, POLYNOMIALS, AND CUBRENCIES. 

Measuring Units, 

$ 154. The measuring unit of a Quantity is the concrete 
unit, of whatever kind, by means of which the quantity is 
expressed numericaUy, 

Thus one pound is the measuring unit of the quantity 5 pownds. 

What is the measaring unit of the quantity 10 dol/ars? Of 13 yarded 
Of 24 days? Of "75 tons? Of 100 miles? Of 135 gallons? Of 
$1000? 

Different Orders of Measuring Units, 

$ 155. A Quantity is often expressed by two or more dif" 
farent orders of measuring units ; each lower unit being, for 
the most part, contained an exact number of times in the next 
higher. 

Thus 10 dollars 25 dtnis is a quantity, or sum of money, 
expressed by two different orders of measuring units. 

How many dififerent orders of measuring units m the quantl^ 5 pounds 3 
oufices of gold ? In 4 days 7 hours 20 minutes of time ? In 15 miles 
100 yards 2 feet ? In 100 pownds 13 shilKnga 6 pence 3 farthings ? 

$ 156. In Federal Money as has been seen, ($ 138), the 
measuring units rise from lower to higher orders by a tenfold 
increase, as in abstract numbers. 

In other kinds of quantity, the measuring units rise from 
lower to higher orders according to the various scales of increase 
given in the following 

Tables of Money, Weights and Measures. 

$ 157* English or Sterling Money 

Is the national currency of the kingdom of Great Britain. 

* 4 farthings (^.) make 1 penny, (<?.); 

12 pence, 1 shilling, (s.); 

20 shillings, 1 pound, (£); 

Also, 6 shillings make 1 crown, and 21 shillings 1 guinea. 
The English pound sterling is represented by a gold coln^ 
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called a sovereign, which is valued by law in the United States 

at $4.84. 

One qr. is what part of a cL? I d.ia what part of &8.? 
1 «. is what part of a £.? 1 «. is what part of a crown ? 

§ 158. Troy Weight 

Is used in weighing jewels, gold, silver, liquors, and, generally, 
the most valuable commodities. 

24 grains (gr.) make 1 pennyweight, ((2tot orpwt,); 
20 pennyweights, . 1 ounce, (pz,); 
12 ounces, .... 1 pound, (lb,) 

One gr, ia what part of a dwt.? 1 dwt, is what part of an oz. / 

One ounce is what part of a lb J 

§ 159. Avoirdupois Weight 

Is used in weighing groceries, all the coarser metals, and, gen- 
erally, all coarse commodities. 

16 drams ((2r.) make 1 ounce, (pz,) 
16 oimces, .... 1 pound, (26.) 
2000 pounds, .... 1 ton, (T.) 

Occasionally, for the coarsest commodities, as plaster, ooa2, 
iron, hemp, &>c,, 

28 pounds (lb.) make 1 quarter, (qr,); 
4 quarters, .... 1 hundred weight, (cwt,); 
20 hundred weight, or 2240 /*., 1 ton, (T.) 

The pound Avoirdupois is 1 2&. 2 oz, 11 dtot, 16 gr,, Troy 
Weight. 

One dr, is what part of anoz? 1 oz, is what part of n, lb. 
One lb, is what part of a ^. of a cwt, 

$ 160. Apothecaries Weight 

Is used in compovfiding medicines, which, however, are bought , 
and sold by Avoirdupois Weight. 

20 grains (gr,) make 1 scruple, (9); 

3 scruples, .... 1 drachm, (3); 

8 drachms, .... 1 ounce, (3); 
12 ounces, .... 1 pound, (lb); 

The pound and ou/nce in Apothecaries Weight ar^ the same 
as in Troy Weight. The difference between the two kinds 
of weight is only a difference in the divisions and subdivisions 
of the ounce. 

One gr. is what part of a 91 1 9 is what part of a 3 1 
One 3 u what part of an 3*? 13^ ^hat part of a ft? 
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$ 161. Dry Measure 
Is used in measuring grain, frv.it, salt, coal, and, in general, all 
such commodities as are estimated in the heap or aggregate. 

2 pints (p^.) make 1 quart, (9/.); 
6 quarts, .... 1 peck, (;p/c.); 
4 pecks, 1 bushel, (&M.); 

The English quarter, in. Dry Measure, is 8 bushels, and the 
chaldron is a coal measure of 36 bushels ; but coal is usually 
sold by toeight. 

One pt. is what part of a qi^ 1 qt, is what part of 9^pk*? 
One pk. is what part of a huJ 

$ 1^^2. Beer Measure 

Is used in measuring heer, ale, and, in general, all malt liquors, 
milk, and water. 

2 pints (pt.) make 1 quart, (qt.); 

4 quarts, .... I gallon, (^aZ.); 
36 gallons,. . . . 1 barrel, (ftar. or &W.); 
64 gallons,. . . . 1 hogshead, (A^.); 

The English /rA;m is 9 gallons; also 2Jir, make one kilderkin, 
and 2 kil. make 1 barrel. 

One gal. is what part of a bhl.? 1 gal. is what part of a hluL? 

$ 163. Wine Measure 

Is used in measuring wine, distilled spirits, uid, in general, all 
liquids excepting such as fall under Beer Measure. 

4 gills (gi.) make 1 pint, (pt.); 
2 pints, .... 1 quart, (9/.); 



4 quarts,. . 
31^ gallons, . 
63 gallons, . 

2 hogsheads. 



1 gallon, (gal.); 
1 barrel, (bar. or bbl.); 
1 hogshead, (hM.); 
1 pipe or butt, (pi. or U.); 
2 pipes or 4 khd., 1 tun, (tn.); 

Also 42 gallons make 1 tierce, and 84 gaL make 1 puneheon. 
The gallon in Wine Measure is .81' gal. in Beer Measure. 

One gi. is what part of a pt. I gai. is what part of a bbL 

« 

§ 164- Linear or Long Measure 
Is used in measuring lines; that is, length, distance, height, &c. 

12 inches (in,) make 1 foot, (yjl.); 

3 feet, 1 yard, (t/a.); 

6^ yards, 1 rodorpole,(r. or;>.), 

40 rods, 1 furlonff,(^r.); 

8 furlongsor 1760yd. 1 mile, (m.); 
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Also, 3 miles make 1 Uoffuo — ^used in expressing distances at 
sea. The term barla/ com was formerly used for one third of 
aa inch, and the term line is sometimes used for one tiodflh 
of an inch. 

A hand is 4 inches^Hised in measuring the height of horses ; 
and A fathom is 6 feet— used in measuring the depth of water. 

One in. it what part of a ft.? \ fl.ia what part of a yd J 
One yd b what part of a r. ox p.? 

% 165. Cloth Measure 

Is used in measuring cloth, sUk, lace, &rC., heing a species of 
Linear or Long Measure. 

2^ inches (in.) make 1 nail, (n.); 

4 nails, 1 quarter, (^r.); 

4 quarters, .... 1 yard, (yd.); 

Also, 3 quarters make 1 Flemish ell ; 4 qr. H in, 1 Scotch 
ell ; 6qr. I English ell ; and 6 qr, I French ell. 

The yard in Cloth Measure is the same as in Long Measure. 
One in, is what part of a naJ 1 no. is what part of a qr.? 

§ 166. Square Measure 
Is used in measuring surfaces, or any extension in lenyih and 
breadth, without regard to thickness. 

A square inch is an inch long and an inch toide ; a square 
. foot is a foot long and a foot wide ; and so on. 

> 

2 in, long and 1 in, wide would make how many squcare inches? 

2 in, long and 2 in, wide would make how many square indies? 

3 in, long and 2 in, wide would make how many square inchest 

144 square inches {sq. in.) make 1 square foot, (jsq.ft,); 

9 square feet, . 1 square yard, (s^.ydf.); 

30^ square yards, 1 59. rod, pole, or perch, (P.); 

40 perches or s^. r, or p,,, . . 1 rood, (12.); 

4 roods, or 160 sq, r., .... 1 acre, (A.); 

Also, 640 q.cres make 1 square mile, or Section of land ; and 
6 mUes square, which is 36 sq, miles, make a Township. 

Ao inch square is an inch long and an inch wide, heing the 
same as a square inch ; o a foot square is the same as a 
square foot 

But two inches square is 2 in. lon^ and 2 in, wide, which 
makes 4 sq. in.; .3 inches square is 3 m. long and 3 in, wide, or 
9 sq, in., &e. 
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4 in. square is how many square inches ? 5 fl. square is how many 
square feet? 10 miles sqaare is how many square miles? 

§ 167. Cubic or Solid Measure 

Is us^d in measuring solids, or any extension in length, breadth 
and thick ness, 

A cubic inch is an inch long, an inch wide, and an inch thick; 
a cubic foot is a foot long, a foot wide, and a foot thick, and 
so on. 

2 in, long, I in, wide, and I in. thick would make how many eubie 
inches? 2 in, long, 2 tn, wide, and 1 in, thick, would make how many 
cubic inches 1 2 in, long, 2 in, wide, and 2 in, thick, would make how 
many cubic inches 1 

1728 cubic inches (cu. in,) make 1 cubic foot, (cu. ft.) 

27 cubic feet, 1 cubic yard, (cu, yd,); 

128 cubic feet,; 1 cord. 

A cord of wood is usually put up 8 ft. long, 4 ft. wide, and 
4 feet high. One foot in length of such a pile is called a cord 
foot, and contains 16 cubic feet. 

50 cubic feet of timber are allowed to weigh Viton, Of round 
timber such a quantity is allowed for a ton as, when hewn, will 
make 40 cubic feet. 

A perch of stone is estimated at 1 rod or perch, which is 161 
ft., in length, 1^ ft. in thickness, and 1 ft. in height ; and 
contains 24f cu,ft, 

231 cu, in, is the capacity of KgdUon in Wine Measure, and 
282 cu, in. is the capacity of a gallon in Beer Measure. 

The British Imperial gallon contains 277.274 cu. in,, and 
the Imperial bushel, being 8 Imp, gal. contains 2218.192 cu, in. 

The British Winchester bushel, which is the standard bushel 
in the United States, contains 2150.4 cubic inches. 

$16§. Circular Measure 

Is used in measuring any part of the circumference of a circle, 
in reckoning latitude and longitude, and the motions of the 
heavenly bodies. 

60 seconds ( " ) make 1 minute, ( ' ); 

60 minutes, 1 degree, (°); 

360 degrees, the circumference of any circle. 

A degree it is evident, has no determinate linear extent ; 
being always the 360th part of the circumference on which it 
is taken, it is greater or less as that circumference is greater 
or less. 
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A degree on the circumference of the earth, is about 69^ 
miles. 

One minute on the circumference of the earth, is called a 
geographical or naviical mile ; the mile of linear measure being 
denominated a statvie mile. 

$ 169* Measure of Time. 
Time is measured in days by the revolution of the earth 
around its axis, and in years by the revolution of the earth around 
the sun. 

60 seconds (sec.) make 1 minute, {min.)\ 

60 minutes, 1 hour, (Ar.); 

24 hours, 1 day, ((2a.); 

7 days, 1 week, {wk.)\ 

365 days, 1 common year, (yr')\ 

366 days, 1 leap year ; 

. 100 years, 1 century. 

A year also consists of 13 months, viz : January, February, 
March, April, May, June, July, August, September, October, 
November, and December. 

The number of days in each is as follows : 

Thirty days has September, April, June, and November ; 

February has twenty-eight alone, and all the rest have thirty-one ; 

But Leap Year comes one year in four, when February has one day more. 

Or, the foiurth, eleventh, ninth, and sixth, have 30 da, to eadi afBuced ; 
And every other 31, except the second month alone, 
To which we 28 assign, tUl Leap Year gives it 29. 

Solar, Civil, and Leap Years 

$ 170. The period of the earth's revolution around the sun, 
is 365 da, 5 hr. 48 min, 49.6 sec. This constitutes the sdar 
year, being 6 hr. 48 min, 49.6 sec. longer than the common 
civil year of 365 days. 

To correct the error which arises from reckoning only 365 
days to a year, one day is added to February every fourth year; 
and tliis makes the JLeap Year of 366 days. But one day is 
more than the excess (5 hr. 48 min. 49.6 sec.) of the solar 
above the civil year, amounts to in 4 years. 

To correct this second error, so as to preserve the civil in 
agreement with the solar years, the following rule has been 
adopted ; viz : if ffie nurnber of the year is dimsiUe by 4 without 
a remainder^ it is made leaf year ; but the closing year of a 
century, as 1700, 1800, &.C., is not made Leap Year, unless the 
number is divisible by 400, vnthotU a remainder. 
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REDUCTION OF MONOMIALS AND POLYNOMIALS. 

» 

$ 171. AmonomioZquantityyOrsimpIy a fTumomtoZ, is a quan- 
tity expressed by a singU name of measuring units, ($ 154). 

Thus 5 dollars is a monomial; 10 shillings is a monomial. 

$ 173* A pdynomidl quantity, or simply a pcHynomiai, is a 
quantity expressed by two or more names of measuring units. 

Thus 5 dollars 25 cents is a polynomial; 3 pounds, 10 shillings, 
and 6 pence, is a polynomial. 

A polynomial is composed of two or more monomials, which 
may thence be called the terms of the polynomial. ' 

Thus in the first example given, the terms are 5 doH. and 
25 c.; and in the second, 3j&, 10 s. 6 d. 

Note. — ^Monomial quantities have by some been called de- 
naminate numbers, and polynomials have usually been called 
compound numbers. 

REDUCTIOK DESCENDINO. 

§ 173* Reduction descending consists in finding the value of 
a given quantity in measuring units of a lower order, (§ 155). 
The quantity is then said to be reduced to a Unoer name or 
denomination, 

RULE XXXIII. 
$ 1T4* To reduce a Quantity to a lowes denominatioh. 

1. Multiply a numomial of a higher denomination, or the 
highest term of a polynomial, by that number of the next lower 
denomination which makes a unit of the higher : the product 
will be in the lower denomination. 

2. This product may, in like manner, be reduced to a still 
lower denomination, and so on, observing that each lower term 
in a polynomial must be added to the product in the same 
denomination with itsdf. 

3. In reducing a monomial fraction to lower denominations, 
the integers in the successive products may be reserved, and 
afterwards arranged as the terms of a polynomial, 

9 
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EXAMPLE. 


To reduce 6£, 


14t. 


9d, 


. to pence. 

£6 Us. 
20 






• 


1 145. 

12 



9d. 



1377il. 

We multiply 5 £ by 20, because 20 5. make 1 £; the product 
is shillings — to which adding the 14 5., we have 114 5. 

We next multiply the 114*. by 12, because 12 d. make 1 *.; 
the product is pence — to which adding the 9d,,we have 1311 d. 

Thus we find 5 £ 14 5. 9 c^. to be equal to 1377 d. 

EXEBCISES. 

1. Reduce ^tb.loz. 13 dwt, to dwt. 

Recollect that 12 oz, make 1 2&.» and 20 dwt make 1 oz. 

Am, lllZdiffi, 

2. Reduce 7 lb, 10 dwt, 2 gr, to gr Ans, 40562^. 

3. Reduce 3 T. 2 cwt. ^ qr,Ui qr Ans, 251 qr. 

4. Reduce 9 cwt, I qr, l^ oz, Xjo oz Ans, 16589 or. 

6. Reduce 14 3, 2 , 12 ^r. to ^ Atw. 6852 gr, 

6. Reduce 8 fc, 1 3, 16 gr, to gr Ans, 46165 gr, 

7. Reduce 16 Zw. 2 jj/c. 7 9#. to 9< A?w. 503 9/. 

8. Reduce 9 6w. 6 qi. I pi, to pi Ans, 587 pt, 

9. Reduce ^pi, 1 hkd, 40 gal, lo gal, . . . Ans. 481 gd, 

10. Reduce 4 tuns^ 5 hhd, Zqt,U)qt An^, 5295 qt. 

11. Reduce 13 m. 7y«r. 25 r. to r Ans, 4465 r. 

12. Reduce 10 L, 16 fur, 16 p, txy p Ans, 10265 p. 

13. Reduce 20 yd, Z qr, 2 Tia, tx) na Ans, 334 na. 

14. Reduce 31 yd, Z na, 2 in. to in. ,, . . . Ans. 1124} in. 

15. Reduce 14 A. 1 JJ. 20 P. to P Atis. 2300 P. 

16. Reduce 9A,lZP,4sq, yd. to sq, yd. . Ans, 43967^ 5^. yd. 

17. Reduce 10 cu. yd, 17 cu,ft. to cu,ft. Ans. 287 cu, ft. 

18. Reduce 4 cu.ya, 100 cu. in, to cu, in. Ans, 186724 cu.m. 

19. Reduce 20 wk, 5 (2a. 33 Ar. 5 min. to mm, Ans, 2 1 0785 tnin. 

20. Reduce 1 yr. 1 00 da, 20 hr, 6 min, to min. Ans, 670805 min. 

21. Reduce 7 T. 13 cwt. I qr, 4lb. to oz. . Ans, 274688 oz. 

22. Reduce 76 tt^, 10 3,7 3, 2 9, 11^. to yr. An*. 437271^. 

23. Reduce 3 hhd. 40 gal. 3 qt. 1 pt. to giUs. Ans. 7356 gills. 

24. Reduce 6 L.2m. 4 fur. 16 r. to yards. Ans. 30882^ yd, 

25. ReducellA.2 R.26P,26sq.yd,tosq.yd. Ans. 6644H sq.yd. 



4 
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Monomial Frcictions Reduced to Integers, 

26. Reduce f £ to integers in shillings, &c. 

f£ multiplied by 20 produces V ».=6f shillings, (§ 174). 
Reserving the integer 5 s., and reducing the fraction f s. to 
pence, — 

f s. multiplied by 12 produces V' (2.=8f pence. 

Reserving the integer 8 d., and reducing the fraction f iJ. to 
farthings, — 

f d. multiplied by 4 produces ^ qr.^iff farthings. 
Arranging the integers reserved as the terms of a pciynomiai, 
we find f £=6 ». 8 d. 2f qr. 

27. Reduce .23 £ to integers in shillings, &c. 

.23 £ multiplied by 20 produces 4.60 shillings, ($ 174). 

Reserving the integer 4 s:, and reducing the fraction .60 s, to 
pence, — 

.60 s, multiplied by 12 produces 7.20 pence. 

Reserving the integer 7 d,, and reducing the fraction .20 d, to 
qr., — 20 d. multiplied by 4 produces .80 farthings. 

Arranging the integers reserved as the terms of a polyno- 
mial, we find ".23 £=4 s. 7 d. 0.80 qr. 

The integers found in reducing are arranged with the quan- 
tity in the lowest denomination, whether that quantity be an 
integer or otherwise. 

28. Reduce ( lb, to integers in oz., &c. 

Ans. 5 0Z.6 dwt, 16 gr. 

29. Reduce ,11 lb, to integers in oz., &,c, 

Ans. 2 oz. dwt, 19.2 gr. 

30. Reduce } ^r. to integers in lb,, ^c. 

Ans, 18 lb, 10 oz. 10} dr. 

31. Reduce .19 T. to integers in cwt., &,c. 

Ans. 3 cwt, 3 qr, 5.6 lb. 

32. Reduce i*p 3 to integers in 3, ^c. Ans. 2 3,0 9,8^. 

33. Reduce .35 3 to integers in ^, &c. Ans. 2 3> 2 9, 8 ^. 

34. Reduce ^^j pfc, to integers in qt., &c. Ans. 4qt, Ipt. Hgi. 

35. Reduce ^ pi. to integers in hhd., &c. 

Ans. 1 hhd. 12 gal. 2f qt. 

36. Reduce .31 bu, to integers in ;)Zr. &c. 

Ans. I ph. 1 qt. l.SApt, 

37. Reduce .6 imf to integers in pi., &,c. 

Ans, 1 jpt. 25 gal, l.Qpt, 
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38. Reduce f |} m. to integers in fur,, &c. 

Ans, 3 fur. 20 r. 4 yrf. 

39. Reduce .4 L. to integers in m., &c. Ans. 1 m. 1 fitr. 24 r. 

40. Reduce |f yd, to integers in qr., &.c. 

Ans. 3 qr. 2 na. 1/^ in, 

41. Reduce .985 yd. to integers in ^. &c. 

A715. 3 ^r. 3 na. 1.71 in. 

42. Reduce f A. to integers in R., &c. 

An«. 2 R. 26 P. 20^ yi. 

43. Reduce .83 A, to integers in R., &,c, 

Ans. 3 R. 12 P. 24.2 yd, 

44. Reduce j''^ cu.yd. to integers in cu.ft., &c. 

A7I5. 16 cz^. ^. 1296 cu, in, 

45. Reduce .3cii. yd, to integers in cu,fl,, &c. 

Ati^. 8 cu. y2. 172.8 cu, in. 

46. Reduce ^ degree to integers in mm., &c. 

A?t«. 21 mtn. 25f sec, 

47. Reduce .37 (fe^. to integers in min,,Sic, 

Ans. 22 min. 12 sec. 

48. Reduce /^ ir^. to integers in da,, &c. 

A715. 4 £^. 21 hr. 36 mtn. 

49. Reduce .85 ick, to integers in da. &c. 

A?t«. 5 (^d. 22 hr, 48 mtft. 

REDUCTION ASCENDING. 

$ 17 fS. Redvction ascending consists in finding the value of a 
given quantity in measuring units of a higher order. The 
quantity is then said to be reduced to a higher name or denom- 
ination, 

RULE XXXIV. 

§ IT 3. To reduce a Quantity to a highes denomination. 

1. Divide a monomincd of a lower denomination, or ihelowest 
term of a polynomial, by the number of that denomination 
which makes a unit of the next higher denomination : the 
quotient will be in the higher denomination. 

2. This quotient may, in like manner, be reduced to a still 
higher denomination, and so on, observing that each higher 
term in a polynomial must be added to the quotient in the same 
denomination with itself. 

3. Inreducing a monomial integer to higher denominations, 
each remainder ma^ be reserved in the same denomination with 
the ^idend whence it is derived, and the last quotient and the 
several remainders be afterwards arranged as the terms of a 
polynomial. 
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EXAMPLE. 

To reduce 10 s, 6 d. 2 qr, to the denomination of £. 

We take the lowest term 2 qr, and divide it by 4, because 4 
qr. make 1 d., a unit of the next higher denomination. 

2 5^.=i <i.=i d. 
We then add the 6d. to the ^ d., and diride by 12* becaHM 
12 d. make 1 8.,Kunit of the next higher denomination. 

64 ^-=12 *~H *• 
We next add the 10 s. to the ^i s, and divide by 20, because 
20 8, make lj&, a unit of the next higher denomination. 

10^1 
lOif * =-20 ^=HJ ^- 
Thus we find 10 s, 6d,2qr,U} be equal to f f }£. 

The same reductions performed decimalk/, will be presented 
thus; 

2 ^.-2-4=JJ rf.; 6.6 il.-5-12=.64r *.; 10.641' *.-i.20=.62r JS. 

Another method of Reducing a Pdynondal to a Fraction of a 

Higher Denomination, 

f 177. A Polynomial may also be reduced to a vulgar 
fractUm of a higher denomination, by reducing the given 
quantity to its lowest denomination, for a numeraktr, and re- 
ducing a umi of the higher denomination to the same lowest 
denomination, for a denominator. 

Thus to reduce 10 s. Q d, 2 qr. to the fraction of a jS. 

10 S.6 d,2 qr.=606 qr.; and 1 £=960 qr. 

The fraction will then be {g} £^iii £- And this fraction 
reduced to a decimal (§ 153) gives .527' £,, the same as in the 
preceding example. 

EXERCISES. 

1. Reduce 8 02;. 15 dioi, 18 gr. to a fraction of a lb, 

An*. JJJ Jb. 

2. Reduce 10 oz. 13 dwt. 20 gr, tjo a. decimal of a lb. 

Am, .890' lb. 

3. Reduce 2 qr, 14 lb, 12 oz, to a fraction of a cwt, 

Ans, {{f cwt, 

4. Reduce dctot. 1 qr, 10 26. to a decimal of a T, 

Ans. .466' T. 
6. Reduce 2 7t 2 9, 17 ^. to a fraction o? an 3* Ans, ^ 3. 
6. Reduce 3 hhd, 6 gal, 3 ^. to a decimaj of a tun, 

Ans. .772' tun. 
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7. Reduce 4 yd, 2 ft. 9 in, to b. fraction of a r. Ans, f f r . 

8. Reduce 6jur, ZQp, 4 yd, to a. decimal of a m. 

Ans, .846' m. 

9. Reduce 2 qr,Zna,2 in, to a fraction of a yd. Ans. {{| yd, 

10. Reduce I qr, 2 na, 1^ in, to a decimal of a yd. 

Ans, ,416' yd, 

11. Reduce 8 sq.ft, 100 sq, in, to a decimal of a sq, yd, 

Ans. .966' sq. yd, 
13. Reduce 3 R, 20 P, 9 sq, yd, to b. decimal of an A.' 

Ans, .876' A. 

13. Reduce 20 cu,ft, 1000 cu, ifi, to a decimal of a cu, yd, 

Ans, .762' cu. yd, 

14. Reduce 40' 30" to a fraction of a deg, Ans, f } aey, 
16. Reduce 16 min, 15mc. to a decimal of anAr. Ans, .254' Ar. 

16. Reduce 3 Ar. 4 min. 20 sec, to a decimal of a da, 

Ans, .Ibb'da, 

17. Reduce 6 «. 10 <2. 2 ^. to a fraction of a £. Ans, jV(r ^* 

18. Reduce 10 oz, IZdwt. 4^. to a decimal of a lb, 

Ans, .888' 25. 

19. Reduce 1726. 14 oz. 10 dr, to a decimal of a cwt. 

Ans, .159'cio<. 

20. Reduce 5 3* 29, 10 gr, toa fraction of a &. Ans. ^^ ft. 

21. Reduce Ipk, Zqt, I pt, to b. decimal of a bu, Ans, .359' dti. 

22. Reduce Zbgal, Ipt, Igi. to b. decimal of a hhd. 

Ans, ,b6S*hJuL 

23. Reduce 25 r. Zyd. 2ft, to a decimal of a m. Ans, .080' m. 

24. Reduce 60*9. fi, 5 sq.ft, to a decioial of an A. 

Ans. .010' A. 

25. Reduce 200 da, ]4Ar. to a fraction of Ayr, Ans. l^iyr, 

26. Reduce 175 (2a. 23 Ar. to a decimal of a.yr, Ans, .482' yr. 

Monomicd Integers Reduced to PdynondaU, 

27. Reduce 3531 ^r. to a polynomial in £, s, &c. 

4) 35 3 l y. 

1 2 ) 8 8 2 c2. Zqr, 
2| 0y7J3g . 6rf. 

3£ 139. 6d. Zqr, 

Dividing 3531 qr, by 4, we find 882(2., with the remainder 
8 qr.\ dividing the 882 d, by 12, we find 73 «., with the remain- 
der 6(2.; dividing the 73 «. by 20, we find 3£, with the 
remainder IZs, 

Arranging the last quotient 3 £, and the several remainders 
as the terms of a polynomial, we find 3531 qr, equal to 3j& IZs, 
6d. Zqr. 
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28. fi.educe 530 d. to ai polynomial in £,&c. Ans. 2 £ 48. 2d, 

29. Reduce 874 dwt to a polynomial in lb., &c. 

Ans. 32^. 7 or. 14 dwt. 

30. Reduce 1000 dr. to a polynomial in lb., &c. 

Alts. 3 lb. \4oz. Sdr, 

31. Reduce 785 lb. to a polynomiaT in cwt., &c. 

Ans, 7 cwt. Oqr. lib. 

32. Reduce 870 3 to a polynomial in &, &c. iln5. 3 1^,2 3. 

33. Reduce 748 3 to a polynomial in fB,&,c. Ans. 7 fc, 9 3, 4 3. 

34. Reduce 62 pt. to a polynomial inpk,, &c. Ans. hpk. Iqt. 

35. Reduce 730 qt. to a polynomial in bu., &c. 

Ans. 22 &u. 3^^. 2 ^t. 

36. Reduce 890 hbl. to a polynomial in tuns, &c. 

37. Reduce 75 hhd. to a polynomial in Urns, &c, 

Ans. 18 ^n«, 1^'. 1 AA(2. 

38. Reduce 200/^ to a polynomial in r., &c. A7». 12 r. 2jf1(. 

39. Reduce b4Qyd. to a polynomial in/i^r., &c. 

An*. 2yttr. 18r. 1^. 

40. Reduce 1000 r. to a polynomial in X.,&c. Ans. 1 Z. \fiir. 

41. Reduce 375 na. to a polynomial in yd., &c. 

Ans. 23ydr I qr.Zna. 

42. Reduce 4750 59. in. to a polynomial in sq.yd., ^. 

An*. Z sq.yd. bfl. 142 in. 

43. Reduce 7562^ ^q-yd. to a polynomial in A., &c. 

Ans. 1 A. 2 JR. lOP. 

44. Reduce 9374 cu. in. to a polynomial in cu. fl., d^c. 

An*. 5 ctt.y^. 734 tn. 

45. Reduce 4034" to a polynomial in ie^.,&c. Ans. 1° 7' 14", 

46. Reduce 371' to a polynomial in deg., &,c. Ans. 6° 11'. 

47. Reduce 3875 *ec. to a polynomial in hr., &c. 

Ans., 1 hr. 4 min. 35 sec. 

48. Reduce 4375 min. to a polynomial in da., &c. 

Ans. 3 da. 55 min. 

49. Reduce 3470 hn. to a polynomial in wk., &lc. 

Ans. 20 wk. 4 da. 14 Ar. 

50. Reduce 4831 <2. to a polynomial in £, &c. 

An*. 20 £2*. 7 iJ. 

51. Reduce 3743 (2. to a polynomial in jS, &c. 

Ans. 15 £ 11*. Hi. 

52. Reduce ZZbJb. to a polynomial in cwt., &c. ^ 

Ati*. 2 cgff^ tqr.MlJbi 

53. Reduce 3735 9 to a polynomial in fc, &c. '^"^ ^ 

An*. 1^ ftff' 11 3, 5 3. 
64. Reduce 17630" to a polynomial inife^.,&.c. 

Am. 40 63' 50". 



136 REDUCTION OF MONOMIALS AND POLYNOMIALS. 

A Polynomial Bedticed to the DenomhuUion of eitlier of its 

Terms. 

§ IV^. A Polynomial may be reduced to the denomination 
of either of its terms, by reducing the other terms to that 
denomination, and adding tqgether the several parts. 

EXAMPLE. 

To reduce 7 jS 10 s. Sd. 2qr. to shillings. 

By Rule XXXIII, 7£=:140«.; and by Rule XXXIV, Sd. 
2 9r.=.708's.; 

then 7£ 10s. 8d. 2 7r.=140».+10».+.708'5.=160.708'«. 

66. Reduce 926. 802;. 15 dwt, 6 gr. to dwt. Ans. 2336.208' dwt. 

66. Reduce 2 T. \bcwt. 3qr. 18^. to cwt. Am. 65.910' cu^f. 

67. Reduce 25^. 3pk. 3qt, Ipt. to pk. Ans. 103.437' p^. 

68. ^eA\kcebiuns,3hhd. 20 gal. Iqt. Xo gal. Ans. 1469.25 ^a2. 

59. Reduce 4 m. bfur. 30 r. 3^. to r. Ans. 15 10.545 r. 

60. Reduce 3 A. 2 ii. 19 P. 5 59. yd. to P. Ans. 579. 165' P. 

61. Reduce ^tuns, 2hhd. 36 gal. l]4. to tuns, Ans. 6.639' ^uns. 

62. Reduce 12 A. 3 12. 21 P. 2b sq. yd. to A. Ans. 12.886' A. 

63. Reduce 10 T. 15 cwt. 1 qr. 25 lb. to cwt. Ans. 215.473 cwt. 

64. Reduce 25 Zr. 2 m. Ifur. 30 p. to fur. Ans. 623.76 yt<r. 

Cubic Measure Induced to Gallons, Bttsh^ls, (&c. 

§ I'yO. Cubic measure may be reduced to gaJOxms in Beer or 
Wine Measure, or to bushels in Dry Measure, by dividing the 
number of cubic inches by the number of cubic inches in a 
gallon or bushel, respectively. (§ 167). 

EXAMPLE. 

65. How many bushels of wheat would be contained in a 
box, the capacity of which is 100 cu. ft. 500 "^u. in.% 

100 cu. ft. 600 cu. in.=\ 73300 cubic inches ; , 

and 2150.4CU. in. make 1 bushel; then 173300-7-2150.4= 
80.589' bushels. 

66. How many bushels of salt could be put into a receptacle 
which measures 2 160 CM. y?. lOOOcw. tn.l Ans. 1736.179' &i/. 

67. How many barrels of water will be contained in a cistern 
whose capacity is 26000 cu. ft. 1500 ct£. iti.I 

An5. 4255.466' 6ar. 

68. How many barrels of wine will be contained in a vat 
whose capacity is found to be 130 cu. ft. 49 cu. in.} 

Ans. 173.364' 6or. 
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Coins and Currency. 

§ ISO. The coinf or specie, of a country, consists of pieces 
of metal, usually gold, silver, or copper, but in some countries 
^pUUinutn, of fixed value, and stamped by public authority — to 
be used, and to circulate, as money. 

The gold coins of the United States are the eagle, half-eagle, 
and quarter-eagle; the silver coins are the dollar, half-doUar, 
quarter-dollar, dime, and half-dime; the copper coins are the 
cent, and half-cent, 

$ !§!•. The coins of one country will circulate as money 
in other countries, at values corresponding, very nearly, to 
the quantity and purity of the metal they contain. Thus in 
the United States we have in circulation the English sovereign, 
the Mexican dollar, and other foreign coins. 

$ 1S3* The Currency o{ a country consists of its circulating 
coin, together with bank notes considered as representing coin 
or specie, and, occasionally, notes or bills issued by Government. 

The Fineness of Gold — how expressed. 

§ ISS* The degree of purity or fineness of gold is expressed 
by carats. Thus pure gold being combined with some baser 
metal, called aUoy, if 20 parts in every 24 of the compound be 
pure gold, the alloyed gold is 20 carats fine. 

In like manner 21 parts of pure gold to 24 of the compound, 
would produce gold 2 1 carats fine ; and so on. 

Standard Purity and Weight of U, S. Coins. 

S 184* By an act of Congress, passed in 1837, the gold and 
silver coins of the United States must contain 900 parte of 
jpure metal to 100 of ddoy. 

The alloy of the gold coins is composed of silver and copper, 
t)ie silver not to exceed the copper in weight. The alloy of 
the silver coins is pure copper. The copper coins are pure 
copper. 

The Eagle is required to weigh 258 grains ; the Dollar, 412^ 
grains ; and the Cent, 168 grains. The half-eagle, half-dollar, 
&c., weigh half as much as the eagle, dollar, &c., respectively. 

The use of the alloy in gold and silver coins, is, to produce 
|;reater hardness in the metal, and thus render them less liable 
to wear in being often handled. 
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Reduction of Currencies. 

$ M5 The Federal Currency of the United States was es- 
tablished by Congress in 1786. At that time, the currency 
consisting in the bills or notes of the individual States, in the 
denominations £, s,, &c., had fallen below its nominal value ; 
and in different degrees in different States. 

Hence the pound, shilling, &c., in those depreciated curren* 
cies, came to be of different values in Federal money, in 
different States ; and those values have continued in use, to 
some extent, up to the present time. 

Recollecting then that the difference in value belongs to the 
shiUing, and not to the ddlar, we have the following 

Table of Values of a Shilling, 

In New England, Va, Ky, and Tenn, 65.=$1, or 1 s,^=\Q\cts. 
In New York, N, Car. and Ohio, 8*.=$1, or 1 *.=12icte. 
In New Jersey Penn. Del, and Md. '7^s.=$l, or l«.=13^ct9. 
In South Carolina and Georgia, 4| 5.=$1, or 1 9.=21f cts^ 

In some of the new States, the shilling is valued according 
to the New England Currency, in others according to the New 
York currency, and others again adhere exclusively to Federal 
.money. 

The Pound Sterling, 

$ 1S6. The English pound sterling, which is represented 
by a gold coin called a sovereign, is valued by law in the 
United States at $4.84. 

The intrinsic value of the sovereign, that is, the value cor- 
responding to the quantity and purity of metal it contains, is 
(4.861. Its marketable value, or the sum for which it passes 
with money dealers, varies from $4.83 to $4.86. 

Taking the sovereign or pound sterling at its legal value, 
we shall find 4^ shillings 8terling=$l, or 1 s, ster,=:2^ cts. 

Federal and English Money Reduced — the one to the other, 

RULE XXXV. 
§ 1ST. (1.) To reduce Federal to English Money, 

Multiply Federal money, expressed in the denomination of 
dollars, by the number of shillings in $1 ; the product will bt 
ihiUings, 
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(2.) Th reduce English to Federal Money, 

Divide English money, expressed in the denomination of 
shillings, by the number of shillings in %\ ;* the quotient will 
be dollars, 

EXAMPLES. 

1. To reduce 927d.l8| to sterling money, reckoning the £ 
ster, at $4.84. 

$1 being 4yyr s. star, we have 

$276.1876X4tVV==1137.1384'*. ster. 

Reducing to £, &c., we find 1137s.ss=56j& 17 s.; and .1384's. 
=ld. 2.6'57-. 

Hence $276.18|=66jB 17*. Id. 2.6' 9r., sterling. 

2. To reduce S£ IZs. 6d, sterling to Federal money. 

By reduction, we find 3£ 135. 6d.=:1^.b shillings, ($ 178), 
and 73.6 «.-^^=#17.787. 

EXERCISES. 

1. Reduce 2$, 3d, in New England, to Federal money 

Ans, (.375. 

2. Reduce 55. 6d, in New York, to Federal money. 

Ans, $.687'. 

3. Reduce 14 5. 8d. in Pennsylvania, to Federal money. 

Ans, $1,956'. 

4. Reduce 16 5. 9d. in Georgia, to Federal money. 

Ans, $3,589'. 
6. Reduce 100j& 15 5. 10 d. sterling to Federal money, accord- 
ing to the legal value of the £ sterling in the United States. 

Ans, $487,828'. 

EXERCISES ON CHAPTER VII. 

1. What will 2 lb, Soz, 13 dwt of silver ware amount to, at 
$.31 j: per pennyweight 1 

The whole qaarUiiy must he expressed in dwt, and multiplied by 
$.31^. Ans, $204.0626. 

2. What will 4 cwt, 3 qr, 19 lb, of hemp amount to, at $6.87^ 
per hundred weight 1 

The tohole quantity must be expressed in cwt, and mtdtiplied by 
$6.87^. Ans $33,818'. 

3. What will 2bu, 3pk, 3^. of strawberries amount to, at 
$. 12^ per quart 1 Ans, $1 1.375. 

4. What will 2 hhd. 40 gal, 3 qt, of beer amount to, if retailed 
at $.03 per pint 1 Ans, $36.70. 
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5. What will Shtil. 16 gal, Zqt of brandy amount to, if 
retailed at $.06^ per gill ? Ans. $222.5. 

6. What will jO T. ISctr^ 2 qr. 23 lb, of coal amount to, at 
$5.37^ per ton ? Ans. $57,431'. 

7. How many pounds of bread may be bought for $7.84^, 
at the rate of 2^ cents per ounce 1 Ans, 19.606' lb. 

8. How many barrels of ale may be purchased for $95.87^, 
at the rate of 15 cents per quart 1 Ans, 4.438' bar, 

9. How many pipes of wine may be purchased for $450.50, 
at the rate of 18f cents per pint 1 Ans, 2. ^y pipes. 

10. Required the sum that should be paid for 1 m, Sfur, 20 r. 
of fencing, at $.75 per rod. Ans, $345. 

11. Required the sum that should be paid for IZyd, Iqr. 
3 na, of gold lace, at $.93} per yd. Ans, $12,597'. 

12. Required the sum that should be paid for 3 A. 2 jR. 20 P. 
of meadow land, at $25 per acre. Ans, $90,625. 

18. Required the sum that should be paid for excavating 100 
cu. yd. 500 cu.ft, of earth, at $.91^ per yd. Ans, $108,147'. 

14. Required the sum that should be paid a laborer for 3 
years 7^ months' wages, at $125 per annum. 

Ans. $453,125. 

15. A townsman bought a lot containing 1000} sq, yd, of 
ground, at $100 per acre ; what sum did he pay for it 1 

Ans. $20.67'. 

16. A merchant invested the profits of five years' business, 
amounting to $7349.31^, in land at $24.12^ per acre. How 
much land did he purchase 1 Ans. 304^1. 2 12. 21.44 P. 

17. An iron-monger bought a quantity of iron at $45 per 
ton, and sold 13cw^ 2^. lb lb, of the same, at $62^ per ton. 
What profit did he make on the quantity sold ? 

Ans. $11. 928\ 

18. How many barrels of water will fill a cistern, the ca- 
pacity of which is 13000 cubic feet ? Arts, 2212.765' bar, 

19. How many bushels of wheat will fill a granary, the 
capacity of which is 4360 cubic feet t Ans, 3503.571' bu. 

20. A merchant bought in New York 135 yd. Zqr. of linen, 
at 2 s. Zd, per vardj and '74 yd. 2^qr, of silk at 6 s, 9d. per 
yard. Required the whole amount in Federal money. 

Ans. $101,144'. 
^ 21. A farmer sold in Philadelphia 400 bu, Zpk. of wheat, 
at 6 «4 lid. per bushel, and 175^ bu, of oats, at 3 shillings per 
bushel. Required the whole amount in Federal money. 

Ans, $439,644'. 
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CHAPTER VIII. 

ADDITIOH, SUBTB ACTION, &C., OF MONOMIALS AND POLYNOMIALS. 

DUODECIMALS. 

ADDITION, &C., OF MONOMIALS. 

$ ISS. Dissimilar Monomials in the same kind of measvrey 
may be reduced to similar monomials, and then added or sub- 
tracted. 

Thus, to add together Jj£ and J s, 

ije=16 5.=180d.; and }5.=8(i. Then 180<i.+8i.=188 <?. 

RULE XXXVI. 

§ 1S9* To add or subtract dissimilar monominals in the 
same kind of measure. 

Express the given quantities in the same denomination, by 
means of reduction, and then add or subtract. 

EXAMPLE. 

To find the sum of 3j&,^s. and S\d, in the denomination of 
pence. 

By reduction, 3j&=60 *.=720 d.\ and J».=4(i.; 

then 720 (?.+4 e^.+Sj (?.+732 J d, 

exercises. 

1. Find the sum of J T., 2 cwt,, and ^qr.,m lb. Arts. 798 Jh. 

2. Find the difference between 35. and 9| </., in d. Ans. 26J d. 

3. Find the sum of lQbu.,Z\'pk.,Kn&2qt.,mbu. Ans. lOjf 5u. 

4. Find the difference between 3 hhd. and A^gal.y in qt. 

Ans. 738 qt. 
6. Find the sura of \ m., %fur., and 20 r., in m. Atw. ^| m. 

6. Find the difference between 3 A. and 30j P., in P. 

Ans. 449i P. 

7. Find the sum of .42&., 3 02;., and .6 iiot, in dwt. 

Ans. IbQ.bdwt, 

8. Find the difference between .3 T. and I.Zcwt.t in ct^/. 

Ans. l.Zcwt. 

9. Find the sum of 3.7 hu., 3j3k., and 4 5/., in &m. Ans. 4.676 6m. 
10. Find the difference between .46 m. and .Zfur., in 9n. 

A915. .4126 m. 
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11. Find the sum of .2 A., 3.1 R,, and 4 P., in sq. yd, 

Ans. 4840 sq. yd, 

12. Find the difference between .75 A. and 1 R,, in sq. yd, 

Ans, 2420 sq, yd, 

Muliiplication and Division of Monomials. 

$ 190. In multiplication, the multiplier can be considered 
only as expressing rqxtitions of the multiplicand, or a part 
of the multiplicand. 

i 191. In Division, when the answer to be found is the 
number of times the dividend contains the divisor^ or the part 
the dividend is of the divisor, these two terms must be tidcen 
in the same denomination of units. 

For example, to find how many times 15 s. is contained in 3j&. 

Reducing, we find 3£=:609.; then lbs, in 60 5., 4 times. 

Or, 15 «.=J§£=J£ ; and fjg in 3£, 4 times. 

13. How many yards of silk, at 5 shillings per yard, can be 
purchased for 9^ £ 1 Ans, 38 yd, 

14. How many pounds of butter, at 9 pence per pound, can 
be purchased for 21^ shillings ? Ans, 28|^ lb, 

15. A person having a lot of ground which contained 1^ 
acres, sold 39 P, of it to his neighbor. What part of the lot 
did he sell 1 Ans. .195 of it. 

16. A laborer who had 25 rods of ditching to execute, has 
accomplished 51^ yards of it. What part of the whole work 
has he accomplished 1 Ans. .374' of it. 

17. A farmer sowed 57^ bushels of rye in a field, and found 
that it was at the rate of d^pk, per acre. How many acres 
did he sow ? Ans. 65f A. 

18. An agriculturist bought, at one time, 2 T. of plaster, and 
at another, 16^ cwt. How many acres of meadow can he sow 
with the whole, at the rate of 100 lb, per acre 1 

Ans. 62 2^ A. 

19. A wine merchant has 3 tuns and 1 pipe of wine, which 
he wishes to put into barrels of 31^ ^oZ. each. How many 
barrels will be required for the whole 1 Ans. 28 bbl. 

20. Bought at different times, in adjoining parcels, 3 A.» 3^ 
R., and 20 P. of ground. I wish to divide the whole into 
lots of 40 P, each ; how many lots will there be 1 

Ans. 16 lots. 
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ADDITION OF POLYNOMIALS. 

$ 199. Two or more polynomials in the same kind of meas- 
ure, might be reduced to similar monomials, and, under the 
monomial form, might be added or subtracted. 

In like manner, a polynomial might be multiplied or divided. 

But polynomials may be added, &c., under the polynomial 
form, — such operations being usually called Compound Additiont 
Compound Subtraction, &c. 

RULE XXXVII. 
$ 193. For Polynomial or Compound Addition* 

1. Set the polynomials with similar terms one under another* 
in separate columns. 

2. Proceeding from right to left, add up each column of 
similar terms, and under each set its amount,if less than a unit 
of the next higher denomination. 

3. If not less than such unit, divide the amount of the column 
by that number of its own denomination which makes a unit 
of the next higher; set the remainder, if any, under the column, 
and add the quotient to the next column of similar terms. 

EXAMPLE . 

To add together 13£ Ts.2 d., 49j£ 18 s.4d., and S4£ ds.6d. 

£/ s,, d, 

13 7 2 

49 18 4 

84 9 5 

147 14 11 

Having set pounds under pounds, shillings under shillings, 
&c., we add up the column of d,, and set down the amount 1 1 d., 
since it is less than 1 s., a unit of the next higher denomination. 

Adding up the column of s., we find the amount to be 34 s., 
wbich, being more than IjS, we divide by 20, since 20s.=ljC. 

Setting down the remainder 14 s. we add the quotient to the 
column of £, and find the whole sum to be 

147£ 14 s. 11<;. 

By this Rule, an amount in a lower denomination is reduced, 
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when practicable, to units of the next higher denomination ; 
and a]l units of the same denominaton are collected into one 
sum. ($ 23). 

EXERCISES. 

1. Add together 126£, 13 s. 6<2., 19£, 4$, 10 d. 2qr,, and 
12j£, 16 «. 8 3. 3 qr. Ans. 167je, 16*. Od, Iqr. 

2. Add together 23 2&. 802;. ISdwt.yZSJb, boz. Sdwt. 16 ^r., 
and 300 2&. 2oz, 9dwt 13 gr. Ans, 360 lb, 4oz, 14 dwt. bgr, 

3. Add together 3 T. 9 ctitf. 2 ^r. 16 2^., 10 T. IbcwU Iqr,, 
and 54 T. Icwt. 3 qr. 20 Jb, Ans. 68 T. 12 cwt. 3qr.8lb, 

4. Add together 66 lb, 7 3, 6 3, 2 9, 13 ^ir., 251b, 6 3, 7 3, 
and 5ib, 10 3, 3 3, 1 B, 19^- 

Ans. 88ft, 13,03, 1 9, 12^. 

5. Add together 13 5u. 2pk. Iqt. Ipt., 150^. Ipk. 5 9/., and 
200 bu. 3pk, 5 qt, 1 pt. Ans. 365 bu, Opk. 2 qt, 

6. Add together 3hhd. 20ffdl. 3qt,, 29hhd 13 gal. 2qt., and 
200 hhd, 12 gal. 1 qt. Ans. 232 hhd. 46 gal 2 qt. 

7. Add together 4m. bjur, 20 p., 29m. 3 fur. 16 p. 4 yd., n,nd 
34 m, Tfur. 13 p. 1yd. Ans. 69 m. Ofur. 9 p. byd. 

8. Add togemer \byd.3qr. 1 na., 75 yd. 3 9r. 3 na. 1 in,, and 
100^. 1 ^r. 2 na. 1 in. Am. 192 yd. ^r. 2 na. 2 in. 

9. Add together 24il. 3 J2. 20 P., 100 A. 2 R. 16 P. 4 sq. yd., 
and 95 A. 1 R. 29 P. 20 sq. yd. 

Ans. 220 A. 3 12. 25 P. 24 sq. yd. 

10. Add together 200 A. 1 R. 24 P. 20 sq. yd., 50 A. 211., 
and 500 A. 3R. 19 P. 16 sq. yd. 

Ans. 751 A. 3 R. 4P. 5} sq. yd. 

11. A farmer raised from one field IbObu. 3pk. of wheat, 
from another 75 bu. 1 pk, 7 qt., and from another 200 bu. 5 qt. 
What quantity did he raise in all ? Ans. 426 bu. Ipk. 4qt. 

12. A merchant has in one piece 34 yd. 3qr, of cloth, in 
another 21yd. 2 qr., and in two others each 19 yd. 3^ qr. How 
many yards has he in the four pieces ? Ans. 96 yd. 

13. An agriculturist sold at one time 3 T. 19 cwt. 2 qr. of 
hemp, at another 5 T. 13 cwt., and at another 2 T. 16 cwt. 3qr. 
20 lb. What amount did he seU ? 

Ans. 12 7. 9 cwt. 1 qr. 20 lb. 
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SUBTRACTION OF POLYNOMIALS. 

RULE XXXVIII. 

$ 194* Tor Polynomial or Comfpownd Subtraction, 

1. Set the less polynomial under the greater, with similar 
terms one under the other. 

2. Proceeding from right to left, subtract each lower term 
from the one alK>ye it, and underneath set the remainder. 

3. If the lower term eocceed the upper, add to the upper term that 
number of its own denomination which makes a unit of the 
next higher ; from the sum subtract the lower term, and add 1 
to the next lower term, before subtracting it. 

EXAMPLES. 

1. To subtract 85j£, 13 s, 7 d. from 250£, 9 s. 10 d. 

£, 9. d, 

260 9 10 

86 13 7 
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Having set the less polynomial under the greater, with pounds 
under pmmds, &c., we subtract Id, from 10 <^., and set down 
the remainder 3 d. 

The next lower term ISs, being greater than the upper term 
9 s., we add 20 s. to 9 «., since 20 s.=zl£. From the sum 29 s, 
we subtract 13s., and set down the remainder 16 s. 

Then adding 1 to the 6, we say 6 from 10 leaves 4, &c. 
2. To subtract 46jS, 75. 3 d, from 160£. 

jS, 8. d, 

150 

46 7 3 

104 12 9 

As we cannot take 3d, from Oc?., we add 12 i.=3i 5., and 
10 
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say 3 d. from 12 d, leaves 9 d. Then 1 to 7 «t makes 8 5.,. and 
since we cannot take 8«. from 0$., we add 20, and say 8«. 
from 20 s. leaves 12 s. Then 1 to 6 makes 6, and 6 from 10 
leaves 4, &c. 

The difference between two polynomials is not changed by 
adding, to any upper term, a quantity equal to the unit added 
to the next lower term. 

EXERCISES. 

1. From 60£, 17 s. subtract 35£, 13 s. 6 d, 

Ans. 26£y ^s.6d.* 

2. From 200 26. 9 or. 1 dwt. subtract 180 lb, 10 oz. 

Ans, 19 Uf. liar. Idwt. 

3. From 160 T. 13 cu4, subtract 75 T. 3 cwt. 1 qr, 

Ans. 75 T. 9 cwt. 3 qr. 

4. From 433 fir, 3 3, 2 3, subtract 93 flj, 10 3. 

Ans. 339ttJ, 5 5,2 3. 

6. From 100 bu. 2pk. subtract 21 ^. Ipk. 1 qt. 

Ans. 79 />w. Opk. 1 ^. 

6. From 21 T. 2 hhd. ZgeH. subtract 3 T. IS gal. 

Ans. 18 T. I hhd. 53 gal. 

7. From 275 L. 2 m. subtract 75 L. 1 m. 5 fur. 

Ans. 200 L. m. 3 fur. 

8. From 150 yd. 3 qr. 2 na. subtract 2qr. 3na. 

Ans. 150 yd. Oqr. 3na. 

9. From 123 A. 2 R. subtract 30 A. 3 12. 13 P. 

Ans. 92 A. 2 R. 27 P. 

10. From 200 A. 3 JR. 20 P. subtract 30 A. 50 P. 

Ans. 170 A. 2 J2 10 P. 

11. A jeweler purchased 34 Z&. 9oz. ISdwt. of silver ware, 
of which he has sold 19 lb. 4oz. 18 gr. What quantity has he 
remaining ? Ans. 15 lb. 5 oz. 12 dwi. 6gr. 

12. An agriculturist raised 30 T. 13 cwt. Iqr. of hemp, of 
which he has sent to market 21 T. 15 cwt. 21 lb. What quan- 
tity of hemp has he still on hand ? 

Ans. 8 T. IScict. Oqr. lib. 

13. A farmer raised 500^. 3pk. 1 qt. of wheat. Having 
sold 300 bu. 2pk, 5qt. of this crop, what quantity of wheat has 
he still unsold ? Ans. 200 bu. 1 pk. 2 qt. 

14. A vintner purchased 3 T. 1 hhd. 40 gal. 2 qt. of wine, of 
IHrhich he has sold 1 T. 3 hhd. 41 gal. Ipt. What quantity of 

«wine has he yet unsold ? Ans. 1 T. 1 hhd. 56^. 1^. Ij^. 
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15. A merchant bought a bale of cotton containing 400 yd, 
S^r. Having sold 139^. Zqr, 2na. of this purchase, how 
many yards of the cotton remain on hand ? 

Ans, 260 yd. ^qr. 2na, 

16. A speculator bought a tract of land containing 960 A. 2 
R. 26 P. Having sold from the tract to the amount of 509 A. 
3 JR., how many acres of it remain unsold 1 

Ans. 450 A. 3 R. 26 P. 

17. A merchant bought at one time 4 T. 19 cwt. of hemp, 
at another 3 T. 2qr., and at another 1 T. I3cwt. 3(fr. 10 26. 
Having sold at different times to the amount of 5 T. 10 cwt. 1 
qr. ^Ih., how much hemp has he still unsold ? 

Ans. 4 T. 2 cwt. 3 qr. 18 W. 

18. A person who undertook a journey of 900 miles, traveled 
the first day 39 m. 3jur., the second 40 m. Ifur., the third and 
fourth each 43 m. 6 fur. How many miles of his journey then 
remained to be traveled 1 Ans. 732 m. 2 fur. 

19. A manufacturer put into one bale 3Zbyd. Zqr, of cotton, 
into another 400 yd., and into two others each 421yd. Iqr. 
having sold to one person 100 yd. 2qr. from the first bale, and 
200 yd. from each of the others, how many yards remain 1 

Ans. 877 yd. 3 qr. 

20. A gentleman's fortune is estimated at lOOOOjC sterling. 
If he give to each of his three sons 2000 j&, 15 s., and to his 
only daughter the remainder, what will be the daughter's 
portion] An*. 3997 JE, 155. 

21. A planter has one tract of land containing 3000 A.^ and 
two. others containing each 1500 A. 1 12. 16 P. If he sell from 
the first tract 400 A. 2 i^., and from the other two together 
305 A. 3 JR. 25 P., how many acres will remain to him ? 

Ans. 5294 A. I R. 1 P. 

22. A miller bought at one time 200 bu. Zpk, of wheat, at 
another 313 bu. Ijd^., and at another I94bu. Having manu- 
factured 405 bu. 1 pfr. of these purchases into flour, what quan- 
tity of wheat has he still on hand ? Ans. 302 bu. 3pk. 

23. A grocer bought from one distillery 34 ^aZ. 3qt. Ipt. of 
brandy, from another 40 ^aZ., and from another Sl^oZ. 1 <^/. 
Having sold to the amount of 50 ^aZ. 1^^. Ipt., what quantity 
remains unsold 1 Ans. 55 gcd. 3 qt. 

24. Farmer A has 300 A. 1 R. 40 P. of land ; B has 100 A. 
2R. 13 P. more than A, and C has 39 A. 10 P. more than B, 
while D has 75 A . 2 jR. 20 P. less than the other three together. 
How much land has B, C, and D, respectively ] 

Ans. B, 401A. 13 P.; C, 440 A. 23 P.; D, 1066 A. 16 P. 
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hUervai of Time between two given Dates, 

§ 195. In subtracting a prior from a later date, add to the 
number of days elapsed in the month of the later date (when 
requisite,) as many as make the month <^ the prior date, and 
allow 12 months to a year. 

EXAMFLE. 

To find the interval between the dOtfa day of March, 1823, 
and the 10th day of April, 1848. 

y. m. <2a. 
1848 4 10 
1823 3 20 



25 21 



March being the Sd, and April the Ath month in the year, 
we designate them by these numbers, respectively. 

Since March has 31 days, 11 days of it remained after the 
20th. Adding these 11 da,, to the 10 (/•a. of April, we have 21 
da,', and it is plain that whatever number of months might 
intervene between the months of the two given dates, the surplus 
days would be found in a similar manner. 

But 31—20+10=10+31—20; hence the 21 Az. (and the 
surplus days in every case) will be found, most readily, by the 
direction above given. ^$ 195). 

§ t90. The interval of time, found as above, wiU include 
the particular day of the later date, but not that of the prior one. 

Thus in the Example given, the 10th of April is included in 
the interval 25 y. 21 da,, but not the 20th of M!arch, — as is 
obvious from the explanation. 

25. Find the interval of time between May 16th, 1834, and 
September 4th, 1848. Ans, 14y. 3 m. 19 (2a. 

26. A person was born on the 3d of April, 1807: required 
his age on the I5th of December, 1848. 

Ans, 41 y, 8 m. 12 da, 

27. How long was it from the discovery of America, October 
2l8t, 1492, to the founding of Jamestown, May 23d, 1607 ? 

Ans, 114y. *lm,2da, 

28. How long was the founding of Jamestown prior to the 
birth of Washington, February 22d, 1732 ; and what was 
Washington's a^e at his death, December 14tb, 17991 

Aw 124 y. 8 m. 30(20., and 67 y. 9 m. 21 i^ 

9 
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MULTIPLICATION OF POLYNOMIALS. 

RULE XXXIX. 

$ 197* For Polynomial or Compound MtdtiplicaHon. 

1. Proceeding from right to left, multiply each term of the 
polynomial separately, and under each set its product, if less 
than a unit of the next higher denomination. 

2. If nx)t le^s than such unit, divide the product hy that number 
of its own denomination which makes a unit of the next higher ; 
set the remainder, if any, under the term, and add the quotient 
to the product of the next term. 

EXAMPLE. 

To multiply 25je, 16 s. 3 d. by 3. 



£. 


s. 


d. 


25 


16 


3 






3 



77 8 9 

Proceeding from right to left, we say 3 times dd. is9d,; 3 
times 16 5. is 48 s., which, being more than l£, we divide by 
20, since 20 s, make l£. Setting down the remainder 8 5., we 
add the quotient 2 to the product of the next term ; 3 times 25 
is 75, and 2 makes 77. 

The product is thus found to be 77j£, 8 s. 9d. 

This Rule depends on the same principles as the Rule for 
polynomial or compound addition. 

EXERCISES. 

1. What should be paid for 4 yards of broadcloth, at lj£, 
3 s. 8d. per yard ? Ans. 4£, 14 s. Sd. 

2. Required the aggregate weight of 5 silver goblets, each 
weighing I lb. 9 oz. 13 dwt.'l Ans. 9 lb. 5 diet. 

3 Bought 6 loads of hay, each of which weighed 19 cwt. 3 
qr. 23 lb. Required their entire weiffht. 

An^. 119 cwt. 2qr. 26 lb. 
4. An apothecary sold 7 bottles of quinine, each weighing 
12 oz. IS dr. What was the weight of the whole 1 

Ans. bib. 9 oz. II. dr. 
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5. A farmer filled 23 sacks of corn, each containing 5 &u. 3 
pk, 1 qt. What quantity did they all contain 1 

Ans. 132^1^. ^pk. 1 qt. 

6. A brewer sold to each one of 9 men IS gal, Zqt, Ipt. of 
beer. What quantity did he sell in all ) 

Ans, 169 ffol. 3qt Ipt. 

7. A vintner bought of 10 persons each 3h?id, 24 gal, 2qt. 
of wine. How much did he buy from them all ? 

Ans. 33hhd. 56 gal. 
"8. If a man travel at the rate of 33 m. Ifur. 30 r. per day, 
what number of miles will he travel in 1 1 da. ] 

Ans. 373 m. 5 fur. 10 r. 

9. A merchant sold 19 pieces of linen, each piece containing 
16 yd. 3qr. 2 na. How many yards did lie sell 1 

Ans. 320 yd. 2qr. 2na. 

10. A farmer has 13 fields, each containing 24 A. 3 JR. 10 P. 
What quantity of land do all the fields contain 1 

Ans. 322 A. 2 R. 10 P. 

11. If a steamboat run at the rate of 12 w. Zfur. 19 r. per 
hour, what distance will it run in 14 hours ? Ans. 174 m. 26 r. 

12. If a ship sail at the rate of 30 L. 2 m. 4 fur. 20 r. per 
day, what distance will she sail in 15 da.1 

Ans. 462 L. 2 m, Zfur. 20 r. 

13. A teamster hauled 16 loads of coal, averaging 2 T. 17 
cwU 1 qr, each. What was the entire weight 1 

'Ans. 46 T. 16 cwt. 

14. A manufacturer made 17 pieces of cloth, measuring 39 
yd. Zqr. each. How much cloth was there in ail ? 

Ans. 61b yd. Zqr, 

15. An astronomical year being 365 <2a. 5 hr. 48 min. 51 sec.^ 
required the number of days in 20 such years. 

A?w. 20 y. 4 da. 20 h. 17 min. 

16. An agriculturist liad 15 acres of ground in hemp, and 
found his crop to be at the rate of 7 cwt. Zqr. 10 Z6. per acre ; 
what was the entire crop ? An.^. 13 T. 17 cwt. 2 qn. 10 lb. 

17. A brewer filled 3 hogsheads with beer, out of which he 
has sold to the amount of 76 gal. 3 qt. 1 pt. What quantity 
remains of the Zhhd.^ Ans. \hhd. ^2 gal. Oqt. Ipt. 

18. A merchant bought 7 pieces of silk containing, on an 
average, 41 yd. 2 qr. each. Having sold to one lady II yd., and 
to three others each 10 yd. 3qr., how many yards of the silk 
remain on hand ] Ans. 289 yd. 1 qr. 

19. A bought of B 100 A. 2R. 21 P. of land, of C 5 times 
as much as from B^ wanting 10 A., and from D as much as 
from C, wanting 3 A. 2 jR. 30 P. What was the amount of 
his purchase ] Ans. 1083 A. 1 JK. 1 P. 
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DIVISION OF POLYNOMIALS. 

RULE XL. 

$ 198. For Polynomial or Compound Division, 

1. When the divisor is an abstract Jiumber, and the dividend a 
polynomial. — Proceeding from left to right, divide each term of 
the polynomial, for the corresponding term of the quotient. 

2. When a remaifider occurs, reduce it to the next lower 
denomination, add it to the term in that denomination, if 
any, and divide the result for the quotient term in the same 
denomination. 

3. Whe7i the divisor and dividend are both polynomials. — Re- 
duce them both to monomials of the same denomination, and 
find the quotient in an abstract number. 

EXAMPLE . 

To divide 285£, 17 s. 5d. by 3; that is to find | of this 
polynomial. 

£t ^* d, 
3)285 17 6 

96 6 9 2iqr. 

Proceeding from Ifeft to right, we find 3 in 286, 96 times ; 3 
in 17, 5 times, with 2 s, ovet ; reducing the 2 s. to perice, and 
adding the bd., we have 29 d.; then 3 in 29, 9 times, with 2d, 
over; reducing the 2 d. to qr., we have 8 ^. ; 3 in ^, gives 2 J qr. 

The quotient is thus found to be 95£, bs. 9 d. 2| qr. 

The operation evidently finds J of the given polynomial. 

EXERCISES. 

1. If 4 yards of cloth sell for 9j6, lis. 8d., what is the 
price per yard 1 Ans. 2j£, 9 s. 6 rf. 

2. If 6 silver candlesticks weigh 10 26. 7 oz. IS dwt., what is 
the average weight of each 1 Ans. 2 lb. loz. ll| dwt. 

3. If 6 barrels of pork weigh 12 cwt. 2 qr. 23 Z&., what is the 
average weight of each 1 Ans. 2 cwt. Oqr. 13J lb. 

4. If 7 acres of ground produce 160 bu. 2pk. 1 qt. of wheat, 
what is the produce per acre ? Ans. 21 bu. 2pk. \ qt. 

5. If 8 casks together contain 250 gal. 3 qt. 1 pt. of spirits, 
what are the average contents of each ] Ans. 3 1 gal. 1 qt 3^^'. 
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6. If a person travel 300 m. 2 fur. 2b p. in 9 days, at what 
rate will he travel per day 1 Aris, 33 m. 2 fur. 38Jj». 

7. A merchant has 10 pieces of cloth, of equal length, and 
together containing 575 yd, 2qr. Z na. What is the length of 
each piece? Ans. 61yd. 2^. 1^^ na. 

8. A farmer having a tract of land containing 486 A. 2 R. 
30 P., wishes to divide it into 12 fields of equal size. What 
quantity must there be in each field 1 Ans. 40 A. 2 R. 9^ P. 

9. A cellar measuring 1670 cu. yd. 18 cu. ft. was excavated 
by a man in 30 days. At what rate did he dig per day ■? 

Ans. 62 cu. yd. 9f cu. ft. 

10. A manufacturer sold 13 pieces of cotton cloth, measuring 
in the aggregate 500 yd. ^qr. Required the average length of 
each piece. Ans. 38 yd. 2 j'y qr. 

When the divisor and dividend are both Polynomials. 

11. How many yards of silk at Is. 6d. per yard may be 
purchased for 3£, 14 s. lOd.1 

The number of yards is the number of times that 1 s.6d. fa 
contained in 3j&, 14 s. 10 d. 

Applying the 2d part of the Rule, we find, 

7 s. 6d.=90d.; and £3, 14 s. 10d.=^898 J.; 

90 d. is contained in 898 d.y 9.977' times. Ans. 9.977' yd. 

12. How many hundred weight of iron, at 19 s. 8 d. per cwt, 
may be bought for 20£, 15 s.1 Ans. 21 .101' cwt. 

13. How many acres of ground can be sown with 75 bu. 1 
pk. of wheat, allowing 1 bu. Spk. to an acre 1 Ans. 43 A. 

14. In what time w^ill a ship perform a voyage of 1000 L, 
2 m., if she sail at the rate of 60 L. 1 m. per day ] 

Ans. 16.585' da. 

15. What number of carpets, each to contain 34 yd. Zqr., 
can be made out of 2 pieces of carpeting, each measuring 60 
yd., and another piece measuring 49^. 2qr.1 

Ans. 4.302' carpets. 

16. A silversmith makes Qlb. loz. 4 dwt. of silver into spoons 
weighing 3 02. 6 dwt., each, and sells the spoons at 3 s. 6d. 
apiece. What does he get for his spoons ? Ans. 4£, 4 s. 

17. A sugar planter makes 113 T. 9cwt.2qr.of sugar, which 
is to be put into hogsheads that will contain, on an average, 
12 cwt. 2 qr. How many such hogsheads will be requisite 1 

Ans. 181.56 hhd. 

18. A traveler performed a journey of 975 m. Ifur. The 
first 20 days he traveled 31 m. 2 fur. per day, and during the 
remainder of the journey 29 m. 5Jfur. per day. How long was 
he on the journey ? Ans. 31.843' <2a. 
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DUODECIMALS, 

AND THEIR APPLICATION TO SQUARE AND CUBIC MEASURE. 

« 

$ 199. Duodecimals are a kind of polynomial quantities 
which, result from supposing a linear, square, or cubic foot, to 
be divided into 12 equal parts, each of these parts again into 
12 equal parts ; and so on. 

\2ths of 9^ foot are crWqA primes ; 
\2ths of a prime are called seconds; 
\2ths of a second are called thirds; and so on. 

Primes are denoted by an index of one accent; thus, 3', 3 primes. 

Seconds are denoted by an index of two accents ; thus 4", 4 
seconds. 

Thirds are denoted by an index of three accents J thus, 7'", 
7 thirds, &c., 

The poiynomial Sft. 2' 6" 7'", for example, is Sfeet, 2 primes, 
6 seconds, and 7 thirds. 

How many fourths make one fhird ? How many thirds make 1 
second? How many seconds make one prime? How many primes 
make I foot ? 

Linear, Square, and Cuf)ic Inches expressed 
in Duodecimals. 

$ 200* In linear measure, it is plain that in,ches are primes, 

. Thus 3ft. Ain. is 3ft. 4', 3 ft. and 4^ primes. 

$ 201. In square measure, square inches are seconds. 

For 1 square inch is yjj of a square foot, since 144 sq. in= 
1 sq.ft.; and jij of a sq.Jl. is 1" or j^ of j^ of a square foot. 

§ 203. In cvhic measure, cubic inches are thirds. 

For 1 cubic inch is yij^y of a cubic foot, since 1728 cu. in.=l 
cu. ft.; and yVr? of a cu.fl. is 1'" or -j^y of ^^ of iV of » <5ubic 
foot. 

In T, linear measure, how many inches'! In 9*1 In 5'1 In 11'? 
In 6', square measure, how many aq. inches 1 In 7*1 In 8' 3"1 In 
6', cubic measure, how many cu, inches 1 In 4'? Id T 2"\ 
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Square and Cubic Measure — how found, 

$ tS03* Square measure, or measure of surface, is found by 
multiplying together lengtJi and breadth. 

For example, A in. long and Sin. wide, makes (4X3) 12 
sq. iriches. 

$ ti04. Cubic measure, or measure of solidity, js found by 
multiplying together length, breadth, and thickness. 

For example, 4 in. long, 3 in. wide, and 2 m. thick, makes 
(4X3X2) 24 cubic inches. 

Product of tv)o Duodecimtd Terms. 

$ 2t>5« The product of any two terms in duodecimals, has 
for its index the sum of the indices of the two terras ; — a term 
in feet being understood to have no index. 

For example, take ^ft. in length, and 2' in breadth. 

3yi. X2'=3yi. X^%ft'^A sq.ft. (§ 203), =6' sq.ft. 
Again ; taking 3' in length, and 2" in breadth. 

3'X2"=AA XjUft-^rM^'fi' ($ 203),=:6">.yi. 

In these examples, the products 6' and 6'" have their indices 
(' and '") equal, respectively, to the sums of the indices of the 
two terms multiplied together. 

Reduction, Addition, dtc., of Duodecimals. 

§ d06. Reduction, Addition, &c., are performed in Duodeci' 
mals in the same manner as in other polynomials. 

We have here, however, a distinct case — that of multiplying 
one duodecimal polynomial by another — from the miEinner of 
performing it, sometimes catled Cross Multiplication. 

RULE XLI. 
§ 207. For Duodecimal or Cross Multiplicatton. 

1. Multiply each term of the multiplicand, from right to left, 
by each term of the multiplier, noting the denomination of 
each product term, By means of indices (§ 205), and setting 
Bimila:r terms one under another. 

2. When any product term (excepting ft.) is 12 or more, 
divide it by 12 ; set down the remainder, if any, and add the 
quotient to the product of the next term. 

3. Add up the similar product terms, as in polynomial addi- 
tion, for the entire product. 
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EXAMPLE. 

• To &n.d the number of square feet in a plank iQft, 8 in, long, 
^d 2 ft. 5 in, wide. 

ft, 

16 8 

2 5 



6 11' 4" 
33 £_ 

40 sq.ft. 3' 4" 



Denoting inc?ies or primes, by an index ', and multiplying, 
we have 8 X5'=40", the product 40 having an index equal 
to the sum of the indices of the two terms 8' and 6', (§ 206.) 

Dividing the 40" by 12, since 12" make 1', we get 3' and 
4". We set the 4" towards the right ; and then multiplying 
the 16/^, we find 16yit.X6'=80'; adding the 3', we have 83'; 
dividing by 12, we get 6ft. and 11', which we set in the places 
of ft. and primes, respectively. 

Next, 8'X2yi. =\6'=lft. 4'; setting the 4' under 11', and 
adding the 1ft, to 16yi5. X^ft-, we find 33/^ 

The two rows of products are added together, for the entire 
product. We thus find 40 sq.ft. 3' 4". And since, in square 
measure, seconds are square inches, (§ 201), by reducing the 
3' to seamds, 

we find 3' X 12+4"=40" or 40 sq, in. 

Without employing duodecimais, — 

left, 8in, =l6j\ft,, and 2ft, 5 in, =2fjft.; 
then l6^X2^^Ti=40^ sq. ft, =40 sq.ft. and 40 sq. inches. 

Or, ley?. 8 in, =16.666'//., and 2ft. 6 in. =2.416'y^.; 

then 16.666'X2.416'=40.266066's^.j^.=405^.y?. 38.168' s^. 
in.; the number of square inches falling a little beJow the true 
number 40, by reason of the imperfect decimals .666' and .416'. 

If the 16 ft. Sin., and 2 ft. 5 in, were reduced to inches, and 
then multiplied together, we should find the product in square 
inches, which, divided by 144, would be reduced to square feet. 

The measure of a surface, as expressed in sq. in., sq. ft., &c., 
is called its area. Thus the area of the plank in the preceding 
example, is 40 .^q. ft, 3' 4", or 40 sq. ft, 40 sq. in. 
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EXERCISES . 

1. How many square feet are there in a pavement ZOft 10 in, 
tong, and IJl. 6 in. wide 1 Ans. 228 sq. ft 8' 2". 

2. How many square feet of plank will make a close fence 
soft. 8 in. long, and 6 ft. 4 in. high ? A/w. 6105<?. /jf. 10' 8". 

3. How many square feet, and also how many square yards 
are in a ceiling 18j^. 5 in. long, and 12//. 10 in. wide 1 

Ans. 236 sq. ft. 60 sq. in.=26 sq. yd. 2 ft. 60 in. 

4. How many square yards are contained in a floor which 
measures 26^2. in length, and 16^2. 7 in. in breadth ? 

Ans. 46 sq. yd. 84 sq. in. 
6. How many square yards of plastering would be required 
for one side of a wall which is 60^2. 6 in. in length, and 20 ft. 
4 in. in height 1 Ans. WAsq. yd. 120 sq. in. 

6. Required the number of cubic feet in a piece of timber 9 
y^. 10 in, long, 3 ft. 4 in, wide, and 2 ft. 6 in, thick. 

Mtiltiplying the length cmd breadth together, we get the product 
%2 sq.ft. 9' 4". 

• * 

Multiplying this product by the thickness, we get the product 
81 cu.ft. 11' 4" for the solidity. 

Since, in cubic measure, thirds are cubic inches, by reducing 
the 11' 4" to thirds, ll'X 12+4"=136",. and 136"X12= 
1632'"=1632cw. in. 

m 

Without employing duodecimals, the given dimensions might 
be taken in feet and frajcticms of a foot. Or the dimensions 
might all be reduced to inches, and the final product divided by 
1728, since 1728 cm. in. make 1 cm. ft. 

7. How many cubic feet are there in a hewn log 22^2. 8 in. 
long, \ft. 10 in. wide, and \ft. 2 in. thick] 

Atis. AScu.ft. 5' 9" 4'". 

8. How many cubic feet are there in a piece of scantling 
16yit. long, I ft. 2 in. wide, and 8 inches thick ] 

Ans. II cu.ft. 8'. 

9. How many cubic feet were dug from a cellar which meas- 
ures 42y2J. 10 in. long, 12yi5. 6 in. wide, and 8 feet deep 1 How 
many cubic yards 1 

Ans. 4283 cu, ft. 4'=158 cu. yd. 11 cu.ft. 4'. 

10. It is required to find how many cubic yards of earth 
were excavated from a ditch which measures 100//. in length, 
4ft. 8 in. in breadth, and 3 'ft. in depth. 

A71S. 61 cu. yd. 23 cu.ft. 
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EXERCISES ON CHAPTER VIII. 

1. A farmer sold at one time 2J cwl , at another S^^r., and 
at another ISJ cut, of hemp. Find the entire quantity that 
he sold, in cwt. Ans. 21 J cwt, 

2. A grocer bought, at different times, Sicwt., 2iqr, and 49 
lb, of soap ; of which he has sold 2 cwt 1 qr. Find the quan- 
tity remaining, in Jb. Ans. 218f lb. 

3. A merchant had 3 pieces of cloth, containing each 29^. 
3^.; of which he has sold, to different persons, 6 J ^., 3^^^, 
and 10 yd. l^qr. Find the remainder in yd. Ans. 72|j^. 

4. A brewer bought of A I3bu. Zpk., of B b%bu., and of 
C 11 6m. \pk. l^qt. of barley. Having consumed 9J&tt., 3J 
pk.f and 5| bu., how many bu. has he on hand ? An$. 14{2 ba. 

5. How many yards of cloth, at 30 s. per yard, may be pur- 
chased for 9j^ ; and what quantity of iron, at 6j& per ton, may 
be purchased for 40 5.1 Atis. 6 yd.; and | of a ton. 

6. How many days will a ship be in sailing 750 L., at the 
rate of 10^ miles per hour ; and to what part of a common 
year will the time required be equivalent ? 

Ans.Silda.; TSfyOf ay. 

7. A wine merchant has in one cask l^ycU. Zqt, and in two 
others each 60 gal. 2qt Ipt., of wine. What quantity has he 
altogether? Ans. 196 gal, 

8. A traveler who set out oik a journey of 600 m. bfur.^ pro- 
ceeded for 12 days at the rate of 34 m. 2 far. 20 rd. per day. 
What distance remained to be traveled ) Ans. 188 m. Ifar. 

9. A merchant has 5 pieces of cotton, containing 33 yd. 3 
qr. each ; which he sold in equal portions to ten customers. 
What quantity was bought by each customer ? 

Ans. \6yd. S^^r. 

10. A planter has a tract of land containing 1260 A. 3 R, 
26 P., and an adjoining one containing 2400 A. 1 R. 39 P. If 
the whole be divided into 10 plantations, what will be the 
average size of each ) Ans. 366 A. R. 22f P. 

11. A stage coach is running at the rate of 7 m. Zfar. 30 
rd. per hour. How long will it be in running 76 m. Ifiir.'i 

Ans. 10.168' Ar. 

12. An agriculturist raised 500 bu. Zpk. 4qt. of oats from 
one field, and he found the produce to be at tJie rate of 29 bu, 
1 pk. 1 qt. per acre. How many acres did the field contain 1 

Ans. 17.105' A. 

13. From a tract of land containing 660 A. 2 R. 20 P., a 
farmer sold to one of his neighbors 7 A. 3 12., and to another 
100 A. 25 P. What part of the tract did he sell to each 1 

Ans. .0138*; and .178'. 
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14. How many yards of carpeting, one yard in width, will 
be required to cover the floor of a room measuring 19/^. 6 in. 
long, and loyi. 6 in. wide 1 Ans. 22.662' yd. 

16. How many cords of wood are there in a pile which is 
I9yi. 10 in. in length, 4^2. in breadth, and 3 ft. 11 in. in height, 
— ^Uiere being 128 cubic feet in a cord 1 Ans. 2.427' cords. 

16. How many cords of wood in five loads each Sft. 10 in. 
in length, 3ft. din. wide, and 3 ft. 4 in* high ? 

Ans. 4.025' cords. 

17. How many square yards of painting on the walls of a 
room measuring 11^2. in height, and 62 ft. 6 in. in compass, — 
deducting four windows each Tft. by 6ft. 2 in.'i 

Ans. 48.092' s^. yd. 

18. Bought a load of wood which measured 6 ft, 4tn., 3 ft. 
3 in., and 2^, 10 in.; another measuring Ift., 3ft. 11 in., and 
3ft.; and another measuring Sft,, 4ft., and 3ft. Required the 
number of cords purchased. Ans. 1.849' cords 



REMARKS. 

The last two Chapters, it may be remarked, contain but little more 
than an applieation of the essential principles of Arithmetic to the van* 
ous arbitrary measures of quantities which have been established in the 
commerce of society. 

Facility of operaticMi on such quantities will dqpend very much (m a 
fiimiltarity with the Tables of Weights and Measures — of which, with 
the several Rules in these Chaptera, the student should be master, before 
he is permitted to advance. 
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CHAPTER IX. 

ALIQUOT PARTS — ^ANALYSIS — CANCELLATION — RATIO — FROPOR^ 

TION. 

ALIQUOT PARTS. 

$ 20S. An aliqtiot part of a quantity is an exact halff third, 
or fourth, and bo on, of the quantity. 

Thus 10 s. is an aliquot part of l£, being ^ of l£. 

What aliquot part is 6 ar. of 1 dwi.1 5 dwt, of 1 oz.? Of 2 02.? 

What aliquot part is 7 76. of 1 ^.1 2 jr. of I ewt. 1 Of 3 cwtA 

What aliquot part is 2 j/. of 1 galA 1 o-/. of 1 pk.l Of 3 ;?*:.? 

What aliquot part is 8 rd. of 1 fur,1 2 fur. of I wi.1 Of 4 m.V 

What aliquot part is 10 P. of 1 R.! 2 R. of I A.I Of 5 AA ' 

It is often convenient to regard the lower orders of units in 
9i pdi/nomial mtdtiplier, as aliquot parts of one or more higher 
units. 

ANALYSIS. 

$ 209* Analysis, in Arithmetic, consists in determining 
the operations to be performed in the solution of questions, 
without the aid of special Rules. 

EXAMPLE 

0/ Analysis by Aliquot Parts. 

To find the value of 2 2&. 6 oz. 12 dwt. of silver ware, at 
1(46.12^ per 26. 

Wejirstjind ^ value of 2 lb., by multiplying, and then of box. 
12 dwt. by taking aliquot parts, asfolows : 

$45,125 
2 

The value of 2 lb. is 90.250, tivice the value of 1 lb. 
« « of4oz. is 15.0416, J of " " of 1». 
« «« of 1 oz. is 3*^7604, I of " " of Aoz. 
« « of 10 dwt. iB 1.8802, J of « " of loz. 
« « of 2(?ti?^ is .3760, i of « " of 10 dwt. 

9111.3082, value of the whole. 
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The values of the several parts, 2lb., 4 oz., \ oz., 10 dwi., 2 
dwt added together, make the value of the whole quantity 2 Lb. 
boz. 12 dwU 

For convenience in dividing, the aliquot parts should be 
apportioned, when practicable, so that no divisor, exclusive of 
Ob annexed, shall exceed 12. 

EXERCISES 

In Analysis by Aliquot Parts. 

1. Find the- value of Zlb. 4oz. 11 dwt, of jewelry, at $50.50 
per Ut, 

After mvUiplying the given price by 3, aliquot parts may he taken 
thus : 4 02. is ^ of 1 &,, 10 dwt. is j- of 4 02., ^ dwt. is ^ of 10 
dwt., and 2 dwt. is i of 10 dwt. Ans. $171,909'. 

2. Find the sum that should be paid for 3 T. 10 cwt. 3 qr. of 
iron, at $30.37^ per ton. Ans. $107.45'. 

3. Find the sum that should be paid for 13cw^ 2qr. 1 6 lb. of 
soap, at $3.62^ per cwt. Ans. $49,422'. 

4. A farmer sold 125 bu. 3pk. 1 qt. of wheat, at $0.87^ per 
bushel. What did the whole amount to ? Ans. $110,058'. 

6. A market man sold 3pfc. 3qt.o( cherries, at $0.18|. per 
peck. What did his cherries amount to 1 Ans. $0,632'. 

6. A merchant sold 15 yd. S^r. 3na. of silk, at $1.37^ per 
yard, and 5yd. 2 qr. of lace, at $2.50 per yard. What did the 
whole amount to ? Ans. $35,661'. 

7. Find what would be the amount of profit or loss on 139 
yd. 2^ qr. of cloth, if purchased at $5 a yard, and sold at the 
rate of $1.56J per qr. Ans. $174,531' profit.' 

8. A townsman bought a lot of ground containing 3 A. 2 jR. 
25 P., at $75 per acre. What did he pay for the lot ] 

Ans. $274,218'. 

9. Find what would be the expense of putting up 150 rd. 4 
yd. of fencing, at $.50 per rod, and 230 ri. 2^yd. of another 
kind at the rate of 62 J cts. per rod. Ans. $219,397 . 

10. A speculator purchased 15 A. 2R. 30 P. of land, at $5 
per acre, which he divided into town lots, and sold at the rate 
of $20 per rood or quarter acre. What did he gain by the 
speculation 1 Ans. $1 176.563'. 
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CAKCELLATION. 

§ *il^. Cancellation, in Arithmetic, consists in tweeting 
equal factors from a dividend and its divisor; — which is equiv- 
alent to dividing the dividend and divisor by the same number 
(§ 69), and therefore does not alter the required quotient. (§ 57). 

$.311. In the Analysis of questions, the given numbers may 
often be put as factors in a dividend and divisor, and cancellation 
then applied. 

EXAMPLE 

Of Analysis and Cancellation, 

Allowing 3 of a yard of cloth to cost $10, what will f of a 
yard cost at the same rate 1 

Analysis, Since ^fourths of a yd, costs $10, 



\ fourth oi Siyd, will cost J of $10, which is -g-; 

, $10X4 
and 1 yd, will cost 4 times as much as ^ytf., — o — . 

$10X4 
Again ; J yd. will cost J as much as 1yd, will, "^TTToj 

$10X4X6 
and I yd. will cost 5 times as much as f yd,, — qv a"" • 

Cancellation. Dividing the numerator and denominator, in 
other worda, the dividend and divisor, both by 4, we have • ' Jg|; 

$6X6 $25 
dividing these again by 2, we have ~~o~= "o — $^i' 

If the factors of the dividend be set, one under another, on 
the right of a line, and those of the divisor on the left, the sign 
of multiplication may be omitted. In canceling, the rejected 
factors may be crossed, and those to be substituted set respec- 
tively right and left. 

By this method the result of the preceding Analysis and 
Cancellation, will be presented thus : 

40 5 



3 
1 * ^ 



4 1 

6 Eesult ^§^=8i. 



Canceling '4 and 8, we substitute 1 and 2 ; canceling 2 and 
10, we substitute 1 and 6. The factor 1 is omitted in 
multiplying. 

But observe that when each factor of the dividend becomes 1, 
the 1 must be retained as the numerator of a fraction. 

n 
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EXERCISES 

In Analysis and Cancellation. 

1. Allowing } of a yard of cloth to cost $6, what should be 
paid for ^ of a yard at the same rate ? Ans. $2^. 

2. If 5 men can accomplish a certain work in 20.5 days, 
in what time ought 25 men to perform 3.5 times as much 
work? An.9. 14.35 days. 

3. What should be paid for f of a ton of hay, when 2J tons 
of the same amount to $18 ? Ans. $3.00. 

4. Allowing a person to walk } of a mile in 12 minutes, what 
distance would he walk in 40 minutes ? Ans.^\^ miles. 

5. If i of J of an acre of ground be worth $16, what is the 
• value of 2^ acres at the same rate ? . Ans. $106}. 

6. A teamster hauled 25 cwt. of iron 30.5 miles for a certain 
sum of money. How far then ought he to haul 6.5 cwt. for the 
same sum? A7». 117.307 miles. 

7. How long ought 20 men to subsist on a stock of provis- 
ions which would suffice 18 men for 300 days ? 

Ans. 270 days. 

8. A person who owned ^ of a merchant ship, sold f of hia 
share for $400 ; what was the whole ship worth at that rate ? 

Ans. $4000. 

9. Allowing a person to perform f of a certain work in | of 
a day, in what time ought he to perform the entire work ? 

Ans. j^ day. 

10. The distance from A to B, which is 40 miles, is | of 
the distance from B to C: how far then is it from B to C ? 

Ans. 50 miles. 

11. If I of I of a yard of cloth be worth $1.25, what is \ 
of f of a yard worth, at the same rate ? Ans. $2,083'. 

12. A contributed towards building a church $200, which 
was } of the sum contributed by B, who gave | as much as C. 
What was the amount of C's contribution ? Ans. $571 f. 

13. If 4.5 cords of wood sell for $13.5, what should be given 
for 5 loads, each containing 1.25 cords? Ans. $18.75. 

14. Allowing 3 bushels of wheat to be worth as much as 
6^ bushels of corn, how many bushels of corn are equal in 
value to 12i bushels of wheat ? An^. 262*^ bu. 

15. A has I as much money as B, and 4 as much as,C, who 
has f as much as D, and he has $1800. What sums are owned 
by A, B, and C, respectively ? 

Ans. A, $1200; B, $1600; C,$1500. 
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RATIO. 

$ 213. The Ratio of one number or quantity, called the 
untecedefUf to another of the same kind, called the consequent, is 
the qiLoiient of the former divided by the latter. 

Thus the ratio of 15 to 5 is 3, since 16 contains 5, 3 times ; 
and the ratio of 4 to 9 is }, since 4 is { of 9. 

In these examples 15 and 4 are the antecedents; 5 and 9 the 
consequents. 

The antecedent and consequent together are called the terms 
of the ratio. 

• 

M^hat is the ratio of 12 to 31 Which is the antecedent, and which 
the consequent? Of 3 to 12 1 Of 20 to 4 ? Of 6 to 30 "^ 

What is the ratio of 10 miles to 5 miles ? Of 3 yards to 6 yards 1 
Of 6 hours to 13 hours 1 Of 25 pounds to 8 pounds 1 Of 9 5. to 20 s.t 

Ratio of Monomials and Polynomials. 

$ 213. To find the ratio between two quantities, the ante- 
cedent and consequent must be in the same denomincUion, 

Thus the ratio of 2 ft. to byd. is the ratio of 2^35. to 16 ft. 

— ij' 

What is the ratio of 3 in. to 2ftA Of 4 yd. to 6 ft.1 Of 2 Ar. to 1 da.'i 
Of 10 s. to2je. lO*."! Of 5 w. to 3 L. Sm.1 Of 1 A.2 R. to b A. 4 R.'i 

Two quantities of different kinds, that is, such that one can 
form no part of Vie other, have no ratio to each oilier; as 2ft. 
and 5 hours. 

Sign of Ratio. 

§ 'i14. A colon (:) placed between two numbers, signifies 
that the numbers are taken as the aniecedent and consequent of 
a ratio. 

Thus 3 : 5 signifies the ratio of 3 to 5. 

Ratio is also expressed by making the antecedent the nt<mer- 
ator, and the consequent the denominator, of a fraction ; thus 
3 : 5 is f . 

What fraction expresses the ratio of 3 to 13 ? Of 25 to 17? Of 4 
to 19 ? Of 21 to 7 1 Of 3 quarters to 7 yd. 3^.? 

What fraction expresses the ratio of 5 to 17 ? Of 4 to 19 1 Of 6 to 
25? Of 7 to 100 '> Of 5 bushels tolhu. 2pk. 
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Direct and Inverse Ratio, 

$ 5ll»5« The direct ratio of the first of two quantities to 
the second, is the quotient of the first <iivided by the second. 

The inverse ratio of the first to the second, is the same as 
the direct ratio of the second to the first. 

For example, the direct ratio of 6 to 3 is f=2 ; the inverse 
ratio of 6 to 3 is the direct ratio 3 to 6=1=^. 

What is the direct ratio of 8 to 2 ? Of 3-to 15 J Of 10 to 4 ? 
What is the inverse ratio of 9 to 3? Of 5 to 201 Of 21 to 7? 
What is the inverse ratio of 4 to 16? Of 25 to 5 ? Of 9 to 90 1 

JRaiio of Reciprocals. 

§ 916« The inverse ratio of ihe first of two quantities to the 
second, is equal to the direct ratio of the reciprocals of those 
quantities. 

Thus, the inverse ratio of 6 to 3 is f =J ; 
and the direct ratio of the reciprocals J and J is J-2-J=J=J. 

The inverse ratio of 4 to 2 equals the direct ratio of what fractions t 
Of 3 to 6? Of 4 to 91 Of^to^l Of | to f 1 Off to 101 

The inverse ratio of 3 to 8 equals the direct ratio of what fixations 1 
Of 6 to 71 Ofllto41 Ofito^l Offto/,1 Of J to ^1 

Hence inverse is sometimes called reciprocal ratio. The term 
ratio, when used alone, always means direct ratio. 

Ratio of Fractions having a Common Term. 

§ *111, The ratio of two fractions having a. common denomi' 
nator, is the same as the ratio of their numerators; and 

The ratio of two fractions having ^common numerator, is the 
same as the inverse ratio of their denominators. 

V 

Thus, the ratio of y^ to j*ys=y^-i-^=|=2, which is the ratio 
of the numerators 4 and 2. 

And the ratio of } to ^5=J-j-j^=:: y»=2, which is the inverse 
ratio of the denominators 8 and 16. 

The ratio of ^ to i is equal to the ratio of what infes^ral numbers 1 
Of If to /y1 Of ;V toff] Of|?toJf? OffitofJI 

The ratio of f to -j^ is equal to the ratio of what integral numbers ? 
Offto/^1 Ofy^to^^l Ofjfto^fl Offytofjfl 
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PROPORTION. 

§ 21§. Pbofobtion consiBte in an equality of ratios. 

Four quantities are in proportion, when the first has the same 
ratio to the second, that the third has to the fourth. 

Thus, the numbers 6, 3, 8, 4, are in proportion; since the 
ratio of 6 to 3 is }=2, and the ratio of 8 to 4 is f =2. 

The first and third terms, 6 and 8, are the antecedents of the 
ratios ; the second and fourth are the consequents. 

The first and fourth terms are called the two extremes; the 
second and third, the two means. ^ 

The fourth term is called a fourth proportional to the other 
three taken in order ; thus, 4 is a fourth proportional to 6, 3, 
and 8. 

r 

What is the fourth propnrtumal to 9, 3, and 12 ; that is, the number 
to which 12 has the same ratio that 9 has to 3? 

Which are the antecedents, and which the consequents? Which are 
the extrenies, and which the means ? 

What is the 4M proportional to 16, 4, and 20 ? To 4, 8, and 10 1 
To 3, 6, and 81 To 4, 12, and 10? To 5, 20, and 12? 

To 2, 1^ and 10 1 To 2, i, and 4 ? To i, 1 , and 2^ ? 

Direct and Inverse Proportion. 

5 219. A direct proportion consists in an equality between 
two direct ratios. An inverse or reciprocal proportion consists 
in an equality between a direct and an inverse ratio. (§ 215). 

Thus, the numbers 6, 3, 8, 4, are in direct proportion, since 
the direct ratio | of 6 to 3 is equal to the direct ratio } of 8 
to 4. 

The same numbers, in the order 6, 3, 4» 8, are in inverse 
proportion, since the direct ratio } of 6 to 3 is equal to the 
inverse ratio f of 4 to 8. 

What is the inverse fourth proportional to 12, 6, and 8; that is, the 
number to which 8 has the inverse ratio of 1 2 to 6 ? 

What is the inverse fourth proportional to 8, 2, and 3 ? To 3, 9, and 
161 To 4, 20, and 30 3 To 24, 3, and 4 1 

The term proportion, used alone, always means dirici 
proportion. ^ 
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Variation or General Proportion, 

§ 250. Variation expresses the dependence of one term or 
quantity on another, according to some constant ratio, what- 
ever new value either of the terms may assume. 

One term varies directly as another, when both increase or 
decrease together in the same ratio. 

Thus the value of a particular commodity varies directly as 

the quantity, since the value will be multiplied by 2, or 3, &c., 

^ if the quantity be multiplied by the same number. More briefly, 

we say, the value is directly as the quantity ; or, the value is at 

the quantity. 

One term varies inversely as another^ when one of them in- 
creases in the same ratio in which the other decreases. 

Thus the time required for a laborer to earn a given sum, 
varies inversely as his rate of wages, since the time will be mul- 
tiplied by 2, or 3, &c., if his rate of wages be divided by the 
same number. More briefly, we say, the time is inversely as 
his rate of wages. 

Say whether the two italicised terms would vary directly, or 
inversely, with each other, in each of the following instances : 

1. The vcdue and the qudntity of a piece of cloth? — The /imc, and 
the number of men required for a given amount of labor 1 

2. The weis;ht and the number of gallons of water '^ — The number 
of men an^ the amount of provisions that will serve them for a given 
period of time 1 

3. The weight of an article and the difianee it may be carried for a 
given sum of money ? — The length and the breadth of a garden to con- 
tain a given area ? 

4. The weight of the five-cent loaf of bread and the price of flour ?— 
A sum of money and the number of laborers that may be hired with it 
for a given time ? 

Variation is sometimes called General Proportion: being, 
indeed, an abridgement of a proportion containing four terms 
without respect to any particular values of those terms. 

Thus when we say that the weight of water is as the ni/m- 
ber of gallons, it is understood that, 

The uxight of any number of gallons is to the weight of any 
other number of gallons, ds the first of those numbers is to the 
second. 
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Sign of Proportion. 

§ *2*2\* A Proportion is denoted by a double colon (; :), or the 
Bign =^ eqiud to, between the two ratios of the proportion. 

Thus 6 : 3 : : 8 : 4 

or 6 : 3 = 8 : 4 denotes 

that 6, 3, 8 and 4 are in proportion; and is read, 6 is to 3 as 8 
is to 4. 

The two ratios of a proportion may also be expressed frac- 
tionally, and the first be put equal to the second. 

Thus §=} denotes that the ratio 6 to 3 is equal to the ratio 
of 3 to 4, or that 6istoZasSisto4. 

No sign has hitherto been adopted by Mathematicians for 
inverse proportion. We shall employ the sign =^ between the 
two ratios of such proportion. 

Thus 6 : 3^4 : 8 denotes that 6, 3, 4, and 8 are in inverse 
proportion ; and must be read, Q is to 3 inversely as 4 is to 8. 

Inverse Converted into Direct Proportion, 

§ 229?« An inverse is converted into a direct proportion by 
interchanging either antecedent and its consequent, that is, by 
taking the antecedent and its consequent the one for the other. 

Thus 6 : 3=^4 : 8 is an inverse proportion. By interchanging 
6 and 3, we have 3 : 6=4 : 8, which is a direct proportion. 

An inrierse may also be converted into a direct proportion, by 
substituting, for either antecedent and its consequent, the 
reciprocals of those terms. 

Thus the inverse proportion 6 : 3=^4 : 8 is converted into 
the direct proportion ^ : ^=4 : 8, by substituting the recipro- 
cals of 6 and 3. ($216). 

Prodtict of the Extremes = that of the Means. 

§ %2^* In every direct proportion, the product of the two 
extremes is equal to the product of the two means. 

In the proportion 3 : 6=4 : 8, we have two equal ratios | 
and I ; and if these ratios be reduced to a common denominator, 
the resulting numerators must be equal. One of these numer- 
ators, 3X8, is the product of the two extremes, and the other, 
6X4, of the two means. 

In an inverse proportion, the product of the ' two arUecedents 
is equal to that of the two consequents. 

By interchanging 3 and 6 in the preceding proportion, we 
have the inverse proportion 6 : 3=^4 : 8 ; and 6X4=3X8. 
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Fourth Proportumal — kow found. 

RULE XLII. 

§ !294. Tojind a fourth proportional to three ffiven terms, 

1. Multiply the second and third together, and divide the 
product by the first term ; the quotient will be the fourth term, 
in direct proportion. 

2. An inverse fourth proportional may be found by interchang- 
ing the first and second terms, (§ 222), and then proceeding as 
above. 

3. The first and second terms must be used in the same 
denomination. 

4. When the third term is a polynomial, it will generally 
be most convenient to reduce it to a monomial, or single 
denomination. 

5 . The fourth term will be found in the same kind of quantity, 
and in the same denomination, with the third term. 

EXAMPLE. 

To find a fourth proportional to 3 yd,, 5 yd, 2 qr,, and 2£. 10 s. 

Reducing the 1st and 2d terms to the same denomination, we 
find dyd, ^12 gr, and 5 yd. 2 qr, =22 qr. 

Reducing the third term to a single denomination, we 6nd 
2j&. 10 s, =60 5. 

Multiplying the 2d and 3d terms^ together, and dividing by 
the 1st term,^e have 

50 s. X22-hl2=1100». -^12=91*. Sd.=4£, Us, 9d, 
The proportion is, 

3yd. : 6yd. 2qr. :: 2£. 10 s. : 4£, 11 s, 8d, 

Q^The product of the second and third terms, is equal to the proditd 
of the first and fourth / (§ 223) ; and the product of the first and fourth 
divided by ihe first term, gives the fourth term. (§ 66). 

The first and second terms must be used in the same denomination, 
to be in the proper ratio to each other, in multiplying and dividing. 
(§213). 

The third term, multiplied and divided, produces the fourth term in the 
■ame denomination, 'i'hus, in the exam[^c, 50 s, X^^ produces 1 100 «.; 
and this, divided by- 12, gives ^ of 1 100 «. =91 «. 8 d.^ 
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EXERCISES. 

Find t\ie fourth term in each of the following proportions. 

1. 4yd. il yd. 2qr, :: $26 : 4th term, . . Ans. $48.75. 

2. 3oz, :4lh, 16 dwt, =$4: 4th term, . . Atis, $65. 

3. 5 men : V2men:^lS days : 4th term. ♦. . Ans. 7^ days. 

4. 10 bu. : 20 bu. 3 pk. :: $16 : 4t term. . Ans. $31^. 
6. 9 days : 4 J (iflys =3fc5 fttt. l^A:. : 4/A term. Awi. 10 /w. 2 /?/•:. 
6. $16 : $2.25=3 A. 10 P. : 4^A ferm. Ans. 1.8376 li. 

APPLICATION OF PROPORTION. 

5 225« The applications of Proportion are very numerous. 
It is involved in every multiplication and division of numbers. 

For, a unit : the mtdtiplier : : the mvliiplicand : the product ; 
and, the (ftmor : a unit : : the dividend : the quotient. 

In practical questions in Proportion, we shall always have 
given a term of supposition and a like term of demand, with a 
third term dependent on the term of supposition, and in ratio to 
the answer required, directly or inversely as the term of sup- 
position tV to that of demand. 

These several particulars will be exemplified under 

RULE XLIII. 
§ It 26. For sdving questions by Proportion. 

1. Make the term of supposition the Jlrst term, the like term 
of demand the second term, and the dependent term the third term. 

2. Consider whether the ansuxr required would vary direcUy 
or inversely with the term of demand, and find it, accordingly, 
as a direct or inverse fourth proportional. 

EXAMPLES. 

1. If 3 yards of cloth cost $19, what will 15 yards cost ? 

The term of supposition is 3 yards, and the like term of demand 
is 16 yards ; while $19 is the dependent term, since this term 
depends for its value on the 3 yards. 

The Proportion is, Zyd. : I6yd. :: $19 : the cost of \6yd. 

The required cost of \6yd. would vary directty with the 16 
yd., since these two terms would both irucrecLse or decrease to-* 
gether in the same ratio ($ 220). 

The proportioiv is therefore direct; and the fourth propor^ 
tional is 

$19X 15-7-3s±$286-^3=$95, ($ 224). 

Ans. 
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2. Allowing 6 men to perform a certain work in 30 days, in 
what time ought 13 men to perform the same work ? 

The term of supposition is 6 men, and the like term of demand 
is 13 men : while the 30 days is dependent on the 6 men. 

The Proportion is^ 6 men : 13 men =P 30 days : the time 
required. 

The time required for 13 men would vary inversely with the 
13 men, since one of these two terms would increase in the 
same ratio in which the other would decrease. 

The proportion is therefore inverse : and the inverse fourth 
proportional is 

30 daysX6-^^3=180<^a.-^13=13}i days, (§ 224—2). 

Ans. 13|^ days. 

Inverse Proportion Discarded. 

The preceding Rule recognizes inverse proportion ; and this 
kind of proportion is employed in many oi the higher applica- 
tions of the subject. The following Rule will arrange the 
terms always in a direct proportion, and is the one now most 
commonly employed in Arithmetic. 

RULE XLIV. 
§ 327. For solving questions by Direct Proportion. 

1. Make the term which is of the same kind with the re- 
quired fourth term, or ansv^er, .the third term. 

2. If the nature of the question requires the answer to be 
greater than the 3d term, make the greater of the two remain- 
ing terms the second term, — otherwise, make the less of those 
terms the 2d term : the term still remaining will be the first 
term. 

3. Find the direct fourth proportional, for the ahswer. 

EXAMPLE. 

If 6 men perform a certain work in 30 days, in what time 
ought 13 men to perform the same work 1 

30 days is the term cf the same kind toith the answer, and the 
answer iviU Ite less than 30 da., since 13 men would require less 
time than 6 men. Hence the direct proportion will be 

1 3 Tnen : 6 men : : 30 da. : the time required. 

The fourth proportional, or Ans. is 30 £2a.X6-r*13=13f^ 
days. 
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EXERCISES. 

The following questions may be put into proportions, or may 
be solved ancHyticaUy (§ 209). Cancellation may be employed 
in many of them, to abbreviate the operations of multiplying 
and dividing ($ 210 and 211). 

If the last Rule be preferred, it is recommended that the 
student be required to express, in general terms, the hind of 
proportion naturally involved in the question ; as under £x. 1 
and 2. 

1. If 9 acres of land sell for $230.62^, what should 5 acres 
bring at the same rate 1 

The vcdue of the land is directly cts ths. quantity, 

Ans, #128.125. 

2. If 1..5 T. of iron be hauled 40 miles for a given siun, how 
far ought .S T. to be hauled for the same sum ] 

The distance is inversely as the weight to be hauled. 

Ans, 20 miles. 

3. What will 14 pounds of tea amount to, when 6 pounds of 
the same kind cost $7.60 1 An^. $17.5. 

4. What quantity of cloth may be bought for $73.75, when 
4.25 yards of the same kind cost $12.75 % Ans. 24.583' yd. 

5. If 7 masons can build a house in 28 days, in what time 
ought 17 masons to build the house 1 Ans, II/t^ days. 

6. If 35 pounds of coffee cost $5, how many pounds of the 
same sort may be purchased for $100.25 1 ^ Ans, 701.75 26. 

7. If a man travels at the rate of 100 miles in 3 days, how 
many miles ought he to travel in 13^ days 1 Ans, 450 miles. 

8. If a quantity of bread will suffice 100 men for 29 days, 
how long ought it to suffice 84 men 1 Ans. 34^1 days. 

9. Jf 5 yards of silk cost $6.25, what should be paid for 12 
yd, Sqr, of silk, at the same rate ) Ans, $15,937'. 

10. Allowing 4 horses to consume I3bu. ^pk. of oats in a 
week, how much would 9 horses require for a week 1 

Ans, 30fcar7' bu. 

11. Allowing the transportation of 10 cwt., 100 miles, to cost 
$25, what should be paid for the transportation of 33 cwt. 2 qr, 
the same distance ? Ans. $83.75. 

12. Allowing a person, by traveling 10 hours a day, to per- 
form a journey in 31 days; in how many days ought he to 
perform the same journey, if he travel 13 hours a day 1 

Ans. 23fi days. 

13. What sum should be paid for f of a yard of cloth, when 
9yd, of the same kind cost $o4 1 Ans. $4^. 

14. If 7 men can do a certain work in | of a day, in what 
time ought 9 men to do the same work 1 Ans, |^ of a day 



172 PROPORTION, 

15. If 17 &tt. of salt cost $8.50, what should be paid for 20 hu, 
Zpk, of salt at the same rate ? Ans. $10,375. 

16. If 6cwL of goods be carried 100 miles for a given sum, 
how far ought 20 cwt. 1 qr» to be carried for the same sum ? 

Atis, 24|f miles. 

17. If 10 head of cattle require 20 A. 2 R. of pasture ground, 
for a summer, how many acres ought 25 head to have, for the 
same length of time ? Ans, 61 A. 1 R. 

18. Allowing the transportation of 16 T, a given distance, to 
cost $25^, what should be charged for the transportation of 3^ 
T. the same distance I Ans, $5,525. 

19. If a ship sail 194 L. in 5^ days, in how many days would 
she sail 3000 miles, at the same rate 1 . Ans. 28} t^ days. 

20. An army of 5000 men had provisions for 3 months. One- 
eighth of the men having been killed in battle, how long ought 
the same provisions to last the remainder \ 

Ans. 3f months. 

21. If J of a act. of iron cost $16, what will f of a cwt. cost 
at the same rate ? Ans. $18.66f. 

22. What should be paid for f of a yd. of crape, when ^i/d. 
of the same kind costs $1,751 Ans. $2.1875. 

23. What should be paid for 15^ gal. wine, when 3 quarts of 
the same sell for $0.56 j: ? Ans. $11,625. 

24. If 1}A. of land sell for $34.50, what will 20 A. 2 R. 10 
P. amount to, at the same rate ? Afis. $567,525. 

25. A cistern is filled with water, by 2 pipes, in 3 hr. 25 m. 
In what time would it be filled by 5 pipes of like size ? 

Ans. 1 hr. 22 min. 

26. A sum of money having been equally divided among 19 
men, each man received $3|:. If the number of men had been 
30, what would have been the share of each 1 

Ans. $2,058'. 

27. Allowing a person to perform a certain journey in 16 
days, when the days are 10 J hours long ; in what time ought 
he to accomplish the same journey, when the days are 13 hr. 
long ] Ans. 12^ days. 

28. If 950 lb. of beef be sufficient for the crew of a ship for 
67 days ; how much would suffice them for 83 J days ? 

Ans. 1391|f Z&. 

29. Allowing 15 A. 30 P. to produce 403 bu. 2pk. of wheat, 
what number of bushels would be raised from a field contain- 
ing 40 A., at the same rate ? Ans. 1062|f bu. 

30. If 5 T. 11 cwt. of hay amount to $66.18|, what quantity 
of hay, at the same price per ton, may be bought for $100 1 

Ans. 10.056' 71 
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31. If 25 sacks, each measuring 4lm, will contain a ffiven 
quantity of grain ; how many sacks, each measuring Bj^bu., 
^ill contain the same quantity ? A?i^. 28f sacks. 

32. A bought 9|yrf. of linen, for $19.76 ; and B bought 7. 
yd. l^gr. at the same price per yard ? What did the latter pay 
for the quantity he purchased 1 Ans. $14.75. * 

33. A post, standing in a stream, has ^ of its length in the 
earth, } in the water, and 5 feet above the water. What is the 
length of the post 1 , . \ 

Analysis. J+f =^+ j J=|J ; and 1— f f = j-^ 

The post has jf of its length below the surface of the water, 
and, consequently, ^ of its length above the water. 

Then j*y of its length is 6 feet ; ^ of it is J of 6 ft, =f ; 
and the whole length is 16 times ^ oi it=*^^*='/=37j}i[. 

Proportion, fj : 1 or }f : : bft. : The entire length. 

The part of the post above the water, is to the whole post,-^ 
represented by a vnitj — as the length of that part is to the 
whole length, 

34. A farmer sold ^ of his land to A, \ of it to B, and the 
remainder, which was 100 acres, to C, How much land did 
the farmer own ? Ans. 240 acres. 

36. A merchant who owned f of a ship's cargo, sold \ of 
his share for $1600. What was the whole cargo worth ? 

Ans. $12000. 

36. In a certain school, \ of the pupils are studying Arith- 
metic ; f of them study Languages ; and' the remaining 36 are 
employed on various other subjects. Required the number in 
the school. An>s, 96 pupils. 

37. A person failing in business owes $6000, and is able to 
pay only $2000. How much can he pay per dollar to his 
creditors, and how much should that creditor receive to whom 
he owes $1000 ? Ans. $.40 : aiul j(400. 

38. A traveler having gone 375.5 miles on his journey, finds 
that f of it remains to be traveled. What was the length of 
his journey 1 Ans. 600.8 miles. 

39. A given quantity of ^s is allowed to 15 horses, for 31 
days. If 7 horses more be added to the number, for how many 
days ought the same allowance of food to be made } 

Av£. 21,^ days. 

40. A cistern whose capacity is 3000 gal. is supplied with 
water by a pipe which pours into it 7 gal. per minute. By 
leakage the cistern will lose, during the lime of filling, at the 
rate of 2^ gal. per minute. In what time will the cistern be 
filled? Ans. Whr.^min, 
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41. A and B depart from the same place, and journey in the 
same direction. A starts 3 days before 6, and goes 30 miles 
per day ; B follows at the rate of 33j miles per day. In how 
many days will the latter overtake the former ] 

A?is. 27 days. 
• 42. If when flour is at $5 a barrel, the five cent loaf of 
bread weighs 9 oz., what ought to be its weight when flour is 
at $7 a barrel ? 

The weight of the loaf ought to he inversely as the price of the 
Jlour, 

Afialysis. If flour were at $1 a barrel, the loaf ought to 
weigh 5 times as much as if flour were at $5 a barrel ; l£at is, 
9<w. X5. 

And when flour is $7 a barrel the loaf ought to weigh only 
\ as much as when it is $1 a barrel ; that is, 

9 02:. X6 Aboz, 

-^ =-;y — =6? oz, 

43. If a given store of meat will supply a company of 
soldiers for 100 days, allowing each man 2&. per day; what 
should the daily allowance be, if the time were extended to 
135 daysl Ans. IJf pounds. 

44. A borrowed of B $500, which he kept 3^ years. On a 
subsequent occasion, A lends to B $375 ; how long ought B to 
keep this latter sum, in return for the accommodation he had 
afibrded A ] Ans. 4j years. 

45. A bankrupt owes $5349.75, and has property amounting 
to $2300. In an equitable distribution of his property, how 
much will a creditor receive whose'claim is $400 ] 

Ans. $171,970'. 

46. A garrison of 90 men has provisions for 42 days. How 
many of the men must be discharged, that the remainder, 
without any diminution of rations, may be supported for 60 
days 1 Ans. 27 men. 

47. A gentleman who owned } of a manufactory, sold \ of 
his share for $3000. What was the estimated value of the 
whole establishment ] Ans. $18000. 

48. How many miles must a^^person walk in 5J days, to 
accomplish a -journey of 500.5 imles, at the same rate, in 16 
days] An.v. 183.516' miles. 

49. If 4 T. \Zctot. of iron be carried 50 miles, for $30, how 
far should 9 T. 5 cwt. 3 qr. be carried for {he same sum 1 

Ans. 25.033' miles. 
60. If 31 A. 3 72. of ground produce 1000 hu. Zpk. of wheat, 
how many bushels will 61 A. 2 jR. 24 P. produce, at the same 
ratal Ans. 1627.991' 6w. 
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61. Allowing a man to do a certain work in 3 days, and a 
boy to do it in 5 days, in what time ought both together to do 
the work 1 Atis. lij days. 

Anali/sis. The man could do ^ of the work, and the boy | 
of the work, in 1 day ; and ^-|-^=:y^. 

Hence, both together could do -^ of the work in 1 day. 

Then ^ of the work would be done in ^ of a day ; and, 
consequently, the entire work would be done in 16 times ^ da. 
= ^ da- =li days. 

Proportion, ^j : 1 (the whole work) ::l da. : Time required. 

The part that both could do in Ida., is to the whole work, — 
represented by a unit, — as 1 day is to the time required. 

52. A can dig a ditch in 5 days, B in 6 days, and C in 8 days. 
In what timexould the three together dig the ditch 1 

Ans. 2^% days. 

63. Two masons together built a wall in 10 days. One of 
them could have built the wall himself in 15 days ; in how 
many days could the other have done it 1 Atw. 30 days. 

54. If Zlcwt. Zqr. of coal be hauled 20 miles for $6.75, 
what sum should be paid for hauling 3 T. of coal three times 
that distance ] Ans. $27,417'. 

55. A merchant bought three pieces of cloth, each contain- 
ing 25 yd. 2 qr. for $500 ; and sold bOyd. of it at cost. What 
did^the 50 yards amount to 1 Ans. $326,797'. 

56. A could mow a meadow in 7 days, B in 9 days, and C 
in 11 days. Ih what time could the three together mow the 
meadow % Ans. 2{^{ days. 

57. If f of I of an acre of land sell for $18. 18 J, what would 
a lot containing 7 A. 2 iS. 13 P. bring at that rate ? 

Ans. $229,806'. 

58. A farmer sold f of his whole amount of land, at $26 an 
acre, and received for it $10000. What amount of land did 
the farmer own 1 Ans. 1000 acres. 

59. A testator bequeathed \ of his estate to his only son, I 
of it to his only daughter, and the remainder, which was $6000, 
to his widow. What was the value of his estate 1 

Ans. $23333f . 

60. A, B, and C together can excavate a reservoir in 6 days. 
A and B together can do it in 9 days ; in what time could C 
alone do the work 1 An^. llj days. 

61. Allowing a person to perform a certain journey in 13^ 
days, by traveling 10 hours a day, in what time ought he to 
perform the journey if he travel 1 Ij hours per day % 

Ans. 12 days. 
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63. How many yards of linen ^ yd, wide, will be equivalent 
to 80y<i. of anolher kind, which is f yd, wide 1 

The quantity in square measure being the same, the length 
wiU be inveraeh/ as the breads. 

Observe that ^ yd. is the term of demand: also, that 30yd. 
is that term which is of the same kind with the required 4th 
term, since both express length. 

Analysis. The length of ea6h kind X the breadth, will 
produce the square measure; which is, therefore, 

, 30X3 
30 X i= — 7"~ sq. yards. 

This divided by the breadth of the first kind, will give the 
length of the first kind ; which is, therefore, 

30X3 J 30X3X 2 

30X3 
Canceling 2, we have -^ — =*2'^==45 yards. 

63. How many yards of cotton ^yd. wide, will be required 
to line 4i yards of cloth which is 1^ yd. wide 1 

Ans. 7if yards. 

64. How many yards of carpeting which is } of a yard wide, 
will be required to cover a floor that measures 25 feet in length, 
and 20 feet in breadth 1 Ans. 74 j*,^ yards. 

65. How many yards of paper ^yd. wide will be sufficient 
to cover, the walls of a room 70/^ in compass, and 10 ft. in 
height, allowing ^^^ for Windows, &,c. Ans. 120j\ yards. 

66. A farmer has a field 100 poles in length, and 45.25 poles 
in width. He wishes to lay off another field to contain the 
same quantity of ground, and be 80 poles in length ; what 
must be its breadth 1 Ans. 56.5625 poles. 
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PARTITIVI! PROPORTION. 

§ 228. Partitive Pkoportion is proportion applied to 
dividing a given quantity into tioo or more partsywhich shall be 
in a given ratio^ one to another. The terms of the given ratio, 
or ratios, may be called the proportioned terms. 

For example: to divide $300 between A, B, and C, in the 
proportion of 2, 3, and 5 ; that is, so that A's share shall be 
to B's as 2 to 3, and B's to C's, as 3 to 5. 

In this example, 2, 3, and 5, are the proportional terms, the 
consequent of the first ratio 2 to 3 being the antecedent of the 
second ratio 3 to 5. 

Note, This part of Arithmetic is commonly called Part- 
nership or Fellowship. 

RULE XLV. 

§ 220. To divide a given quantity into two or more farts 
which shaU be in a given ratio, one to another, 

1. Add together all the given proportional terms. Then, 

2. The sum of those terms wiU be to each term, separately, 
as the quantity to be divided is to each corresponding part of 
that quantity. 

EXAMPLE. 

To divide $300 between A, B, and C, in the proportion of 
2, 3, and 5. 

The sum of the proportional terms is 2+3+5=10. 

.Then, 10 : 2 : : $300 : $300X2-^10=$60, A's share ; 

10 : 3 : : $300 : $300X3-e-10=$90, B's share ; 

and 10 : 5 : : $300 : $300X5-2-10==$150, C's share. 

Analysis. Suppose the whole sum $300 to be divided into 
2+3+6=10 eqiuid parts. Then it is evident that 

A*must have 2, B 3, and C 6, of those parts ; that is, 



A's share is ^^g of $300=$300X2-r-10=J 
B's share is ^^ of $300=$300X 3-^10=^ 
C's share is /<y of $300=$300X5-r-10=$150. 

The expressions $300X2-r-10, &c., for the several shares, 
found by the Analysis, are the same as those found by the Rule. 
Hence the Analysis demonstrates the Rule, 
' 12 



« 
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EXERCISES. 

1. Divide $240 between three persons in such a manner 
that their shares shall be as 6, 4, and 3, respectively. 

Ans. SlOO ; $80 ; and $60. 

2. A gentleman bequeathed to his son and daughter $5000, 
the son's share of it to be to the daughter's as 3 to 2. What 
was the share of each ? 

Ans, Son's $3000 ; daughter's $2000. 

3. A merchant employed 3 clerks, at the annual salaries of 
$300, $400, and $500, respectively. At the end of the year, 
the merchant proving bankrupt, has but $650 to be divided 
proportionably among them. What will be the pcH-tion of 
each ? 

TAc proportional terms are 300, 400, and 500 ; or without 
altering the ratios, 3, 4, and 5; since f§J=|, and Jgg=|. 
Ans. The 1st, $162.5 ; the 2d, $216,666'; the 3d, $270,833'. 

4. An insolvent debtor owes to A $250, to 6 $100, and to 
C $300. He is able to pay $420 ; what would each creditor 
receive of the $420 ? 

Ans. A $161,538'; B $64,615'; C $193,846'. 

5. It is required to divide the number 180 into three parts 
which shall be to one another as ^, }, and J. 

Analysis. Reducing the proportional terms to a common 
denominator, we have them yjp, j^, and ^^ ; and these are to one 
another as the numerators 6, 8, and 9 ; (§ 217). 

Hence 6, 8, and 9 may be taken for the proportional terms. 

Atw. 46ff; 62it; and 70iJ. 

6. A father proposed to divide $100 between his two sons 
in the ratio of J to J, provided either of them could ascertain 
the portion offered to him. What would each portion be 1 

Ans. The 1st, $40 ; the 2d, $60. 

7. The sum of $500 is to be divided among A, B, and C, in 
the proportion of j, H, and 2J, respectively. What will be 
the share of each ] 

Ans. A's $75,471'; B's $141,509'; C's $283. 

8. Two persons form a partnership in trade, with a capital 
of $3000, of which the first contributed $1800, and the setond 
the remainder. They gain $900 : what is each one's share ] 

Ans. The first, $540 ; the second, $360. 

9. A bankrupt is indebted to A $425.50 ; to B $200 ; to C 
$100 ; and to D $85.75. He is able to pay $500. If this sum 
be divided among his creditors proportionably to their respective 
claims, what will be the share of each ] Ans. A's $262,249'; 
B's $123,266'; C's $61,633'; D's $52.85'. 
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When each given Ratio ha^ a separate Antecedent and 

Consequent. 

§ 230* In Partitive Proportion, when each given ratio has a 
separate antecedent and consequent, — take, for the proportional 
terms, the given 1st and 2d terms, the fourth proportional to 
the 3c?, Ath, and 2^ terms, the fourth proportional to the bih 
and "S/A terms, and last fourth proportional, — and so on to the 
last term. 

EXAMPLE. 

10. Divide $1700 between A, B, C, and D, so that A's 
share may be to B's as 1 to 2, B's to C's as ^ to 1, and C's to 
D's as 3 to 4. 

The given first and second terms are 1 and 2 ; 

finding a fourth proportional to the 3d, 4th, and 2d terms, 
Rule XLII, we have ^ : I : : 2 : 2Xl-7-J=6 ; and finding a 
fourth proportional to the 5th and 6th terms, and last fourth 
proportional 6, we have 3 : 4 : : 6 : 6X4-7-3=8. 

Now since B's share is to C's as ^ to 1, or as 2 to 6 ,* 
and since C's share is to D's as 3 to 4, or as 6 to 8 ; 

the four shares will be to one another as the numbers 1, 2, 6, 
and 8, which we accordingly take for the proportional terms. 

Then 17 ; 1 : : $1700 : $100, A's share. 

In like manner B's is $200, C's $600, and D's $800. 

11. Divide $70 'between A, B, and C, in such a manner that 
A's share shall be to B's as 2 to 3, and B's to C's as 4 to 5. 

Ans. A's share $16, B's $24, and C's $30. 

12. Three persons in a joint speculation gain $1000 ; which 
is to be divided so that the first share shall be to the second as 
3 to 2, and the second to the third, as 5 to 6. Required the 
shares. Ans. $405,405', $270,270', and $324,324'. 

13. A, B, and C, in partnership, lose $800. A's portion of 
the capital employed was % of B's, and^B's was | of C's : what 
amount of the loss should be assigned to each 1 

Observe that A'5 capital was to B^s as 3 to 4, and B^s to C's as 
2 to 3 ; and that their respective losses should be in like pro- 
portion. 
Ans. To A $184,615', to B $246,153', and to C $369,230'. 

14. A farmer divided 600 acres of land between his three 
sons, giving to the first 1^ times as much as to the second, and 
to the second Ij times as much as to the third. How much 
did he give to each ? 

The first share was to the second cwf IJ^ to 1, and the secomd to 
tJuR third as \^to 1. 
Ans. To the 1st, 227^, to the 2d, 151 JJ, to the 3d, 121^^ A. 
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Partitive Raiio9 dejjendent on Tinie, 

§ 93]. When different periods of time are involved in Parti- 
tive Proportion, the proportional terms to be used will be 
found by multiplying each term reckoned with time, by its tivie. 

The different periods of time, before multiplying, must ail be 
in the same denomination. 

EXAMPLE. 

16. Two persons, A and B, trade together ; A ventures 
for 7 months, and B (300 for 9 months. They gain 
how must it be divided between them ? 

$200 for 7 mo. is equivalent to (200X7) $1400 for 1 mo. 
and $300 for 9 mo. is equivalent to (300X9) $2700 for 1 mo. 

Having the time the samje, that is, 1 month, in both cases, 
we take 1400 and 2700, or 14 and 27, for the proportional terms, 
without regard to time. 

Ans. A must have $34,146% B $65,853'. 

16. Three persons rent a pasture for $20. A put^ in 20 
sheep for 4 months, B 36 sheep for 3 months, and C 45 sheep 
for 2 months : how much of the rent should accordingly be 
paid by each ? 

Ans. A must pay $5,755', B $7,769', C $6,474'. 

17. E, F, and G, in partnership, have made $400. What 
will be the share of each, supposing E's stock in the business 
to have been $500 for 10 months, F's $900 for 1 yr. 3 wi., and 
G's $600 for 2 years 1 

Ans. E's $60,790', F's $164,133', G's $175,075. 

18. A and B invested capital in a joint speculation as fol- 
lows : A put in at first $1000, and 6 months after $500 mure ; 
B advanced at first $2000, and 4 months after withdrew $600. 
At the end of 12 months the profits amounted to $800 : what 
was each one's share of the same] 

A employed $1000 for 6 m.\ $1000X6=$6000 for 1 wi.; 
and $1500 for 6 m.\ $1500X6=$9000 for 1 m. 

Then A's capital was equivalent to $16000 for 1 month. 
In like manner find the equivalent for B's capital. 

Atis. A'b $350,877', B's $449,122'. 

19. A, B, C, and D engaged in partnership for 2 years. At 
the outset A advanced $2000, B $3000, C and D each $4000. 
Six months afterwards Aladded $500 to his stock in the busi- 
ness, B $300, and C and D each withdrew $1000. At the end 
of the 2 years, the profits were found to be $800 ; to what 
amount of profit was each one entitled 1 

Ans. A $167,024', B $213,223', C and D each $214,876'. 
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MEDIAL PROPORTION. 

S 'J3*i. Medial Proportion is Proportion applied to find- 
ing in what ratio to one another two or more quantities, at 
different rates of value, must be taken, to form a compound of a 
given medial or mean rate of value. 

For example, to find in what ratio to each other> rye at 37 
cents per bushel, and oats at 25 cents per bushel, must be mixed 
together, that the mixture may be worth 30 cents per bushel. 

Note. This part of Arithmetic is commonly called Alli- 
gation. 

RULE XLVL 

§ 233. To find the ratio of two or more quantities at dif- 
ferent rates of value, for a compound of a given mean rate of 
value. 

1. For two different rates — take the quantities inversely as the 
differences between their respective rates and the mean rate. 

2. For three or more different rates — find the ratio for one rate 
which is lessy and another which is greater , than the mean rate as 
above ; then for one of these two rates and another, or for two 
others, in like manner ; and so on, until all the different rates 
are included, and add together all the proportional terms found 
for the same rate. 

EXAMPLE. 

To find in what ratio to each other, rye at 37 cents, and oats 
at 25 cents a bushel, must be mixed together, that the mixture 
may be worth 30 cents a bushel. 

The differences between the rates of the tivo ingredients and 
the mean rate 30 cents, are 

for the rye 37 — 30=7, and for the oats 30 — ^25=6. 

Then the quantity of rye will be to that of oats inversely 
as 1 to b; and by converting the inverse into a direct proportion 
(§ 222), we find the quantity of rye to that of oats as 5 to 7 ; 
that is, the mixture must be in the ratio of 5 bushels of rye to 
7 bushels of oats. 

In other words, since 6+7=12, fy of the mixture must be 
RYB, and j\ must be oats, whatever be the quantity of the 
mixture. 
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Analysts, We wish to find in what ratio to each other, rye 
at 37 cents, and oats at 25 cents a bushel, must be mixed to- 
l^ther, that the mixture may be worth 30 cents a bushel. 

On I bushel of rye there is an excess of 7 cents above, and 
on 1 hu. of oats a deficiency of 5 cts. below, the mean rate 30 cis. 

Then | bu. of rye is in excess let,, and } bu, of oats is defi- 
cient 1 ct., in relation to the mean rate. 

This equal excess and deficiency counterbalance each other. 
Hence, \ bu, of rye and ^ bu, of oats, mixed together, will be 
at the mean rate. 

Again ; 1=/^,, \=^ij ; and /^ : ^^ : : 6 : 7 (§ 217). 

Hence, the mixture must be in the ratio of 5 bushels of rye 
to 7 of oats. 

This result being the same as that found by the Rule, the 
Analysis demonstrates the first part cf the Rule. 

EXERCISES. 

1 . In what ratio to each other must corn at 40 cts, a bushel, 
and oats at 25 cts. a bushel, be taken, to form a mixture worth 
33 cts, a bushel ? Ans, 8 bu. of corn to 7 bu, of oats. 

2. In what ratio must one kind of cofiee at 9 cts. a lb. and 
another at 13 cts, a lb., he taken, to form a mixture of the two 
which shall be worth l^^cts, nUt.} 

Ans. ^ lb, at 9 cts. to 3^ Z&. at 13 cts. 

3. In what ratio must one kind of wine at 90 cts. a gallon, 
and another at 16 cts, a gal., be mixed, that the compound of 
the two may be worth 87^ cts. a gallon ? 

Ans, 12^gal. at 90 cts, to 2^gal. at 75 cis, 

4. In what ratio must two kinds of tea, at 75 cts, and 90 
cts. a pound, be mixed together, that the mixture may be worth 
83 cents a pound ? Ans. 7 lb. at 75 cts, to 8 lb, at 90 cts, 

5. In what ratio should two difi^erent kinds of sugar, at 9^ 
cts. and 14 cts. a pound, be taken, to form a mixture which 
shall be worth 12^ cts. a pound ] 

Ans. Hlb^ at 9^ cts. to 3 2&. at 14 cts. 

6. In what ratio should two different kinds of raisins, worth 
l^^cts. and IS^ cts, a pound, be taken, to form a mixture which 
shall be worth 16} cUs. a pound 1 

Ans, \j\lb. at 12^cts. to 4JH>. at IS^cfe. 

7. A farmer wishes to purchase two different qualities of 
land, rating at $20 and $35 per acre, in such quantities that 
the average rate shall be $27J per acre. In what proportion 
must the two kinds be purchased 1 

Ans, 7^ acres, or equal quantities, of each. 
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8. A goldsmith wishes to form an alloy of gold which shall 
be 20 carats iine, from two alloys of the same metal, one of 
which is 23, and the other 18 carats fine. In what proportion 
must the two ingredients be taken i ■ 

Ans, 2 parts of 23, and 3 parts of 18 carats fine. 

EXAMPLE, 

Of three ingredients at different rates. 

9. A farmer wishes to mix rye at 37 cis., oats at 2Zcts., and 
corn at 32 cts. per bushel, in such proportions that the mixture 
shall rate at 31 cts. per bushel ; what must be the proportions ? 

Applying the second part of the preceding Rvle, we first sup- 
pose the rye and the oats to be formed into a mixture at the 
mean rate 31 cts. 

This would require 8 bushels of rye to 6 bushels of oats. 
We next suppose the oats and the com to be formed into a 
mixture at the mean rate 31 cts. 

This would require 1 bushel of oats to 8 bushels of com. 

The two mixtures thus formed, if mived together, will evi- 
dently be at the mean rate ; and this would give a mixture of 
the three ingredients, in the proportion of 8 bushels of rye, to 8 
bushels of com, and 6-|-l=7 bushels of oats. 

Observe that the proportion of oats in the mixture of the 
three ingredients, is found by adding together the proportional 
terms 6 and 1, found for the oats in the mixtures of the same 
ingredients taken tivo and two. 

Since 8+8+7=23, /^ of the mixture will be rye, ^ of it 
com, and J^ of it oats, whatever be the quantity of the mixture. 

10. A merchant wishes to mix three kinds of tea, which rate 
at 90 c^., $1, and $1.60 per U)., in such portions that the 
compound shall rate at $1.25 per lb. In what ratios must the 
different kinds be taken ] 

Ans. 25 lb. at 90 cts., to 25 lb. at $1, and 60 lb. at $1.50 

11. A grocer mixed brandy at 30 cfe. per ^a/., and wine at 
$1 per gal., with water, and found the compound to be worth 
bo cts. per gallon. What ratios of the ingredients did he 
take, — the water being rated at ? 

Ans. 60 gal. of brandy to 70 of wine and 50 of water. 

12. A farmer has one tract of land worth $15 an acre, 
mother worth $22 an acre, and another worth $25 an acre. 
In what proportion must he sell from the several tracts, that 
ttie average price received shall be $20 an acre 1 

Ans. 7 acres at_$15 to 5 at $22 and 5 at $25, 
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Different Ratios of the same Ingredients may sometimes be 

found. 

§ VS3 1. In Medial Proportion, when there are two or more 
rates greater, and two or more less, than the mean rate, different 
ratios for the same ingredients may be found, according to the 
different ways in which the ingredients may be taken, two and 
two, in adjusting them to the mean rate. 

EXAMPLE. 

13. Four different kinds of sugar, rating at 5 cents, 8 cents, 

13 cents, and 14 cents, per lb. are to he formed into a mixture 
which shall rate at 10 cents per pound. What ratios must be 
taken ? 

Adjusting the two at 5 cents and 13 cents to the mean rate 
10 cents, we find 3/6. at 6 cents to 5 to. at 13 cents. 

Adjusting the two at 8 cents and 14 cents to the mean rate 
10 cents, we find 4 lb. at 8 cents to 2 lb. at 14 cents. 

Then 3 to. at 5 cents. 4 ^. at 8 cents, 6 to. at 13 cents, and 2 
to. at 14 cents, will form a mixture at the mean rate 10 cents. 

Find other ratios for the four ingredients, according to each of 
the following different ways of adjusting the four different 
rates, taken two and two, to the mean rate 10 cents. " 

\st. 5 cents and 13 cents; 5 cents and 14 cents; 8 cents 
and 13 cents. Ans. ITb.^tb cts., 7 to. at 13 cfc., 5 to. at 14 cts., 

3 to. at 8 cts. 

2d. 5 cents and 13 cents ; 8 cents and 13 cents ; 8 cents' and 

14 cents. Ans. 3 to. at .5 ct«f., 7 to. at 13 cts., 7 U). at 8 cts., 2 to. 
at \4cts. 

Zd, 5 cents and 14 cents ; 8 cents and 13 cents ; 8 cents and 
14 cents. Ans. 4 to. at 5 cts., 7 lb. at 14 cts., 7 to. at 8 cts., 2 lb. 
at IZcis. 

4th. 5 cents and 14 cents ; 5 cents and 13 cents ; 8 cents 
and 14 cents. Ans. 7 to. at 6 cts., 7 to. at 14 cts,, 6 to. at 13 c^., 

4 to. at 8 cts. 

When the Quantity at one of the different Rates, is given. 

§ 235. In Medial Proportion, when the quantity at one of the 
different rates, is given, and the other quantity or quantities for 
a compound of a given mean rate, are required, — find the ratios 
for all the different rates as before ; then. 

The term found for the rate whose quantity is given, wiU be 
to that given quantity, as the term found for any other rate, is 
to the quantity required at that rate. 
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EXAMPLE. 

14. How many pounds of tea at 85 cts. a lb., and at 90 cts. a 
lb., must, be mixed with 5 W. at $1 ^ lb., that the mixture may 
be worth 94 cts. a /&. ] 

Finding the ratios at the three different rates, for a mixture 
at the mean rate 94 cts,, we have, 6 lb. at 85 cts., 6 lb. at 90 cts., 
and i$lb.M$l* 

Then l^lb. : 6lb. : : 6lb. : the quantity required at Sbcts.; 
and in like manner is found the quantity required at 90 cents. 

Arts. 2i*5 pounds of each. 

15. How many ounces of gold 23 carats fine, and how many 
20 carats fine, must be compounded with 8 ounces 18 carats 
fine, that the alloy of the three different qualities may be 22 

. carats fine 1 

Ans. 48 oz. of the first ; and 8 oz, of the second. 

When the QymUUies at ttoo or more of t/ied^ererU Hates, are 

given, 

§ 230. In Medial Proportion, when the quantities at itoo or 

, more of the different rates are given, — ^find at what rate the 

sum of the given quantities should be estimated, by dividing 

said sum into the sum of the 'oalv^ of those quantities. Then, 

By 8ul)stituting the sum of the given quantities, and its rate 
thus found, for those separate quantities, and their respective 
rates, the question may be solved like those in the preceding 
section (§235.) 

EXAMPLE. 

16. How many gallons of vinegar at 20 cts, a gaL, and at 50 
cts. B,gai., should be mixed with 4 gal. at 26 cts, a gal., and 2 gal, 
at 16 cts, a gal., that the whole may be worth 28 cents a gallon 1 

The 4 gal. at 25 c^. a gallon amount to 100 cts., and the 2 
gai. at 16 cts. amount to ^2 cts. We have then i-\-2=6gal, 
amofUnting to 1004-32=132 cts. Hence these 6 gal. rate at 
132-7-6=22 cts. per gal. 

Substituting now 6 gal, at 22 cts, per gal., for the 4 gal,, and 
the 2 gal., at their respective rates, the question becomes of the 
same nature as the 14th, preceding. 

Ans. 6 gal. at 20 cts., and Z^j gal, at 60 cts. 

17. A farmer wishes to mix 10 bushels of corn at Zbcts, per 
bushel, and 8 bushels of rye at 40 cts, per bushel, with such a 
quantity of oats at 25 cts, per bushel, that the whole may be 
worth $.33^ per bushel. What quantity of oats must be 
taken 1 Ans, 8f bushels. 
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When the Sum of the QtuirUities at the several different Rates, 
and the mean Rate or value of the whole^ are ffiven, — to 
find the Qtuintity at each 'particular rale, 

' % %Vtm Find the ratios of the several different kinds, for a 
compound at the ^ven mean rate. ($ 233). Then, 

The sum of the terms or quantities thus found, wHX 6e to the 
quantity found for either rate ; as the given sum Df a!l the 
quantities, is to the quantity required for that rhte, 

EXAMPLE. 

18. A vintner wishes to mix two kinds of wine, which rate 
at $.75 and $1.25 per gallon, in such proportion and quantities 
as to produce 100 gallons which shall be worth $.87^ per gallon. 
What quantities of the two kinds must be taken ? 

The ratio of the two kinds for a compound at the mean rate 
$.87^, will be found to be, 

Zl^gal. at $.75, and 12^ ^oZ. at $1.25. 

Then 37^+12^ : 37^ : : 100 : quantity required at $.75. 

An>s. lb gal, at $.75, and 2b gal. at $1.25. 

19. How many pounds of each of three different kinds of 
coffee, rating at 12 cents, 13 cents, and 15^ cents, a pound, 
respectively, must be taken for a mixture of 100 lb, which shall 
rate at 14 cents a pound ? 

Arts, 2b lb, at 12 cts., 25 lb, at IZcts,, bOlb, at 15^ cents. 

20. How many bushel* of each of three different kinds of 
grain, which rate at $.20, $,37^, and $.75, per bushel, respec- 
tively, must be taken to produce a mixture containing 500 
bushels, which shall rate at $.50 per bushel 1 Ans, 135/^ bu, 
at $.20, 135/r bu, at $.37^, and 229f {f bu, at $.75. ^ ' 
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CONJOINED PROPORTION. 

§ 338* A CONJOINED PROPORTION consists of two or more 
pairs of e^ivalent terms — each consequent being of the same 
kind as the next antecedent, and the first and last terms also 
of the same kind. 

Its application will be seen under 

RULE XLVII. 
§ t239« For the solution of questions in Conjoined Proportion' 

1. Set equivalent terms on the left and right of the sign ==, 
one under another, and so that each succeeding left hand term 
shall be of the same kind with the preceding right hand one. 

2. If the answer is to be of the same kind with the first 
term; set the odd term on the left ;-— otherwise, set it on the 
right. 

3. All the terms on the same side with the odd term, must 
be multiplied together, for a dividend ; and all the others, for a 
divisor. The quotient will be the answer, in the denomination 
of the given term of the same kind. 

4. Each consequent and the next antecedent must be used 
in the same denomination. 

EXAMPLE. 

If 3 qr. of cloth be worth 4 gal, of wine, and 2 gal. of wine be 
worth 5 lb. of tea, how many quarters of cloth will be equal in 
value to 12 pounds of tea 1 

The equivalent terms are Zqr. and 4 gal.; 2gcd. unfblb.; 
the odd term is 12 lb.; and the answer required is of the same 
kind with the 3 qr. Hence the arrangement will be, 

Zqr. =; 4 gal.; 
2 gal. ^=. 6 lb.; 
12 lb. = how many qr. of cloth 1 

The operation is 3X2X12-^4X5=72^20=3f 9r. 

O* The terms being equivalent in value on opposite sides, if we had 
the equivalent of the 12 lb.., the product of the terms on one side would 
be equivalent to the product of the terms on ike other. 

Hence the product on the side on which the number of terms is eo/n- 
pletey divided by the incomplete product on the other side, (pves the term 
wanting on this latter side, jp:^ 
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AtmIqsis. 3 qr» of cloth being equal in value to 4 gcd, of 
wine, liivi 2 gal. of wine to 6 ^. of tea, we wish to find how 
many qr. of cloth are equal in value to 12 26. of tea. 

Since 5 W. =2 gal., 1 /6. = } of 2 gcd.; 
and 2 gal., bein^ { of 4 gal., = | of 3 ^r.; 

hence 1 ».= 4 of { of 3 or. = ?-^- or.; 

and I2lb. = 12 times -^ qr. = 2X3X12-T-6X4. 

6X4^ 

By Proportion. 4 gal. : 2 gcd. :: 3qr.: 3X2-r-4=li7r. 
1^ ^r. of cloth equals in value 2 gal. of wine, or 6 lb. of tea. 

Then 5». : 12 ft. : : Ij^r. : liX12-T-5=3f ^r. 

EXEBCISES. 

1. If 1 bu. of wheat be worth as much as 3 cords of wood ; 
and 9 cords of wood aa much as 2 tons of hay ; how manif 
bushels of wheat should be exchanged for 5 tons of hay ? 

Ans. 52^ bushels. 

2. If A can do as much work in 5 days as B can do in 8 
days ; and B as much in 4 days as C can do in 11 days ; in how 
many days could A do the same that C could do in 20 days ? 

Ans. 4j6y days. 

3. If 3 barrels of corn be given for Ibu. of wheat ; and 4 
hu. of wheat for 13 of rye ; and 16 of rye for 20 of oats ; how 
many bushels of oats would be an equivalent for 10 barrels of 
corn 1 ' Ans. 10 IJ bushels. 

4. Allowing that in a certain factory 6 girls do as much 
work in a day as 4 boys ; and 8 boys as much as 6 men : how 
many men would be required to do as much work as 20 girls } 

Ans. 10 men. 

b.<f 10^ yards of silk cost $15.75 ; and $6 will purchase 1 
yard of broadcloth ; and 4^yd. of broadcloth be bartered for 
25 yd. of Irish linen ; how many yards of silk would be an equiv- 
alent for 40 yards of the linen 1 Ans. 27^ yards. 

6. Supposing A to earn as much money in 4 months as B 
earns in 6 months ; and B as much in 5 montlis as C in 7 
months ; and C as much in 10 months as D in 3 months ; in 
what time could D earn the same that A could earn in 12 
months ? Ans. Ij^^ months. 

7. If 12 W. in the United States be equal to 10 lb. at Amster- 
dam ; and 100 lb. at Amsterdam be equal to 120 lb. at Paris ; 
how many pounds in the United States are equal to 100 ft. at 
Paris 1 Ans. 100 pounds 
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COMPOUND RATIO. 

§ 240« A Simple Ratio is the ratio of a single antecedent 
to its consequent ; as the ratio of 3 to 5, equal to |. 

$ •i41. A Compound Ratio is the "ratio of the product of 
two or more antecedents to that^of their consequents ; and is 
equal to the product of all the simple ratios. ' 

Thus the compound ratio of 3 and 4 to 5 and 7, is the ratio of 

3X4 
3X4 to 5x7^^iy=f X* or ?Xf. 

The compound ratio ^*, we see, is equal to the product of 
the simple ratios of 3 to 6, and 4 to 7; or of 3 to 7, and 4 to 5 



COMPOUND PROPORTION. 

§ 242. A Compound Proportion is one in which the com* 

pound ratio of two or more antecedents to their consequents, 

is equal to the ratio of a remaining antecedent to its consequent 

2*3) 
Thus g ! o > : : 6 : 10, is a Compound Proportion ; 

in which the* compound ratio ^ of 2 and 6 to 3 and 8=j*fl, the 

ratio of 6 to 10. 

Compound Proportion is applied to the solution of questiona 
which involve two or more simple proportions. 

RULE XLVIII. 
§ tS43. To solve a question in compound proportion. 

1. Take any two terms of the same kind, and the one of the 
same kind with the answer to be found, and dispose them in a 
direct proportion. (§ 227.)«» 

2. Then take two other terms of the same kind, for another 
proportion whose third term is that of \he first proportion ; and 
so on, until all the terms are included, 

3. Multiply the first terms together for a divisor, and the 
second and third together for a dividend : the quotient will be 
the answer required. 

4. Each antecedent and its consequent must be used in the 
same denomination ; as in simple proportion. 
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EXAMPLE . 

If a footman can travel 150 miles in 6 days, when the days 
are 12 hours long, in how many days may he travel 275 miles, 
when the days are 10 hours long ? 

Taking first 150 miles, 275 miles, and 5 days, the question is, 

If 150 m. he traveled in 5 days, in how many days may 275 
m, be traveled ? This gives the proportion, 

150 m. : 275 m. : : 5 days : T^me required. 

Taking next 12 hours, 10 %ours, and 5 days, the question is, 
If when the days are 12 hr. long, 5 days be required, how 

many days will be required when they are 10 hr, long ] This 

gives the proportion, 

lO^r. : 12 Ar. : : 5 days : Time required. 
The compound proportion will then be. 

The operation is, 

275X 12X6-r-(150X 10)= 16500-^1500=1 1 days. 
The reason of the operation will become more evident if 
the compound proportion be stated thus ; 

150X 10 : 276X 12 : : 6 days : Time required 
From this it appears that the time required, is a fourth pro- 
portional to 150X 10, 275 X 12, and 5 days. 

Arudysis. Recollecting that we are to find a number of 
days, and supposing at first that the days in both cases are 12 
hr, long, 

bd. 

1 mile would be traveled in j^^ of 5 days; that is, TgX"; 

5d.X275 
and 275 m. would require 276 times as long as 1 m. ; — rr^ — . 

With regard now to the difierent length of the days. If the 
days were but I hour long, the number of days would be 12 
times as great as when they are 12 hr, long ; 

^ . 5(i. X275X12 
that IS, — : j-TT . 

And when the days are 10 hr, long, the number will be only 
^Q as many as when they are but 1 hr. long, 

. 5£J. X275X12 
that IS, 150x10 • 

The expression thus found may be canceled, successively, 
by 5, 6, 5, 2, and 5. This will reduce it to 11 days, (§ 212). 
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EXEBCISES. 



1. If 6 oxen require an acre of ^ass for 9 days, how many 
acres will 20 oxen require for 30^ days? Ans. 13f acres. 

2. If 4 men eat 64 pounds of -bread in 2 weeks, how many 
pounds will 16 men eat in 7 weeks ] Ans. 896 pounds. 

3. If a man travel 100 miles in 3 days of 13 hours length, 
how far might he travel in 33 days of 14j hours length I 

Ans. 1205|§ miles. 

4. If 2 yards of cloth liyd. wide, cost $10.26, what should 
be paid for 13 yards of like quality, which is l^yd. wide 1 

Ans. $T7.72|i. 

5. If a family of 10 persons, in 2 weeks, spend $200, how 
long ought a family of 13 persons to be in expending $500 ? 

An>s. m weeks. 

6. If 60001b. of bread will supply a garrison of 100 men, 
for 2 months, how long will 12000 26. supply three such 
garrisons ? Ans. 1^ months. 

7. If the conveyance of 20 cwt., 40 miles, cost $16.87^, what 
should be charged for the conveyance of bOcwi. Zqr., 100 
miles ] Ans. $100,707'. 

8. Allowing 4 men to mow 19 A. 'iR. 27 P. of meadow, in 
6 days, how long ought 7 men to be employed in mowing 45 
acres 1 . Ans. 6.454* days. 

9. If 11 oz. 8 dr. of bread be bought for 6 J cents, when 
flour sells at $5 a barrel, what quantity of bread should be 
bought for $.76, when flour sells at $6 a barrel. 

Ans. 'Jib. 3oz, 

10. Allowing the transportation of I6cwt.y 100 miles, to 
amount to $46.50, how far ought 37 cwt. I qr. 20 lb. to be car- 
ried for $100 ] Ans. 88.079' miles. 

11. If 26 men can dig a ditch 80//. long, 4ft. wide, and 3 
ft. deep, in 2 days, in what time ought 30 men to dig one 300 
ft. long, 5ft. wide, and 4ft. deep 1 Ans. 10/]f days. 

12. Allowing 17 head of cattle to xjonsume 6 A. 2 R. 10 P. 
of pasture, in 30 days, how many acres would be consumed by 
40 head of cattle, in 60 days 1 Ans. 21A.ZR. lO^f P. 

13. A contractor engaged to pave 15 miles of road in 12 
months, and for that purpose employed 100 men. Seven 
months have now elapsed, and but 6 miles of the road have 
been completed ; how many more men must be employed to 
finish the work in tlie time prescribed 1 Ans. 110 men. 
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EXAMINATION ON CHAPTER IX. 

1. Find the ratio of 2^ to 7, and of f to f . Ans. ^ and 1| 

2. Find the inverse ratio of J of } to 6 J. Ans. 1 1 

3. Find the ratio of 3 qr, to 1 cwt. 2 qr. 20 W. Ans. f 4. 

4. Find the inverse ratio of 2 cwt. to 3 qr. bib. Ans. /^. 
Find the 4th term in each of the following proportions. 

6. 3^ days : 10 days : : $37^ : 4th term. Ans. $1074. 

6. 7 men : 13 men ^^21^ days : 4th term. 

Ans. 11^1 days. 

7. ZcwU 1 jr. : 7 cwt. : : $25.12^ : 4th term. 

Ans. $54,115'. 

8. 30| miles : 100 miles =^1^14 T. 1 cwt. : 4th term. 

An*. 4 T. 6.407' CM?/. 

9. If 13^ yards of broadcloth cost $65.25, what should be 
paid for 17 y^. 2^qr. of cloth at the same rate ? 

Ans. $86,794'. 

10. Allowing 9^ barrels of flour to suffice a family for 12 
months, how many barrels would the same family require for 
2y. 4m.1 Ans. 22 J barrels. 

11. If $100 will supply a number of horses with oats, for 
3 months, when oats is at 25 ct^. per bu., how long will the 
same sum supply them with the same article, when it is at 
$0.37^ per bushel 1 Ans. 2 months. 

12. Supposing a company of workmen to erect a building in 
30 days, by working 8^ hours per day ; in how many days 
ought the work to be accomplished, if they employ 10^ hours 
per day 1 Ans. 24|* days. 

13. A farmer bought 100 A. of land for $5500, and after- 
wards sold 37 A. 3 i2. 29 P. at the same price per acre. What 
did the portion sold amount to ? Ans. $2086.218'. 

14. A father dying left his son a fortune, of which he spent 
^ in 2 years, f of the remainder lasted him 3 years longer, 
when he had only $3000 left. What fortune did his father 
bequeath him ? Ans. $12000. 

15. Three pipes will separately fill a cistern with water in 
3 hours, 4 hours, and 5 hours. If the three pipes discharge 
into the cistern together, in what time will it be filled 1 

Ans. Hf hours. 

16. If A could do a piece of work in 10 days, B in 12 days, 
and C in 15 days, in what time could A and B together do it 1 
In what time the three together do it 1 

Ans. A and 6 in 5^^^ days ; A, B, and C in 4 days. 
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17. A merchant sold Ayd, ^qr. of cloth, at $5.25 pen yard ; 
13yrf. 2qr. of silk, at (11.12^ per yard; and 1yd, 2\qr, of 
linen, at $0.62^ per yard. What did the whole amount to \ 

Am. #44.890'. 

18. How many yards of carpeting, which is | of a yard 
wide, will be sufficient for a room ISft. 9tn. long, and 16^/2. 
wide ? Ans, 39f yards. 

19. A grocer exchanged \2cwt. Zqr. IS lb, sugar, at $7.18| 
per cwL, for wheat at 8l}c^s. per bushel, flow many bushels 
of wheat were required to pay for the sugar I 

Ans. 113.605' bushels. 

20. A gentleman has a flower garden 30 jd. 3 yd. in length, 
and 17 jD. 4 yd. in breadth. Without altering the area, he 
wishes to increase the breadth to 20 poles ; how much must' 
the length be diminished 1 Ans, 3 p. Q^^yd, 

21. If 5| yards of cloth which is 3qr. wide, cost $10.50, 
what ought to be paid for 14j yards of cloth, of like quality, 
6 qr, wide 1 Ans. $46,395'. 

22. A and B barter as follows, viz., 4 T. 17 cwt. Zqr. of hay, 
at $12 per ton, for corn at $1.87^ per barrel. How many 
barrels of corn will be required as an equivalent for the hay 1 

Ans. 31j'- barrels. 

23. If the transportation of 15 cwt. Zqr., 100 miles, costs 
$45.50 ; what ought to be charged for the conveyance of 37 T. 

1 cuDt., 400 miles 1 Ans, $8562.666'. 

24. The sum of $500 is to be divided between A, B, and C, 
in such a manner that A's share shall be to B's as 5 to 3, and 
B's to C's as 3 to 7. What will be the share of each 1 

Ans. A's $166,666', B's $100, C's $233,333'. 

25. If 5 laborers, working 8 hours a day, can dig a cellar 25 
//. long, 19/1!. wide, and Sft. deep, in 15 days, in what time 
ought 12 laborers, working 9 J hours a day, to dig a cellar 20 J 
ft. long, lift, wide, and S^ft, deep 1 Ans. 4.089' days. 

26. A person failing in business, is indebted to A $300, to 
B $250, and to C $400. His assets amount to $550 : what 
will be the proportional share of each creditor 1 

Afis. A's $173,684', B's $144,736', C's $231,578'. 

27. A merchant has cofifee at 12 cts., 16c/&'.,and IS cts., a W., 
and wishes to form, of the different kinds, a mixture worth 14 
cents a pound. What must be*the ratios of the mixture 1 

Ans. Sib. at 12 c/.v., 2 lb. at 16 cte., and 2V). at 18 ctv. 

28. An estate consisting of 5000 acres of land, is to be di- 
vided among three persons, so that A's share shall be to B's as^ 

2 to 6 and B's to C's as 3 to 8. Required the share of each. 

Ans. A'a 49ltf, B's I229n, C's 3278if. 
12 
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29. Allowing 2 lb, of tea to be worth as much as 1 3 /&. of 
coffee ; and 5 U). of coffee, as much as 9 lb. of sugar ; and 20^ 
lb, sugar, as much as 50 lb, of rice ; how many pounds of tea 
will be equivalent to 100 lb, of rice ] Ans, 3/,', W. 

30. How many gallons of brandy at 2bcts. per gal,, and how 
much water must be mixed with 6 gallons of brandy at 40 (Us. 
per gal., that the adulterated compound may rate at 30 ds. per 
gal,'\ Ans, If gal. of each. 

31. A, B, and C form a partnership for 12 months. A and B 
at once advance $2500 each as their portion of the capital stock. 
At the end of 3 months C advances $3000 ; and B withdraws 
$1000. The profits amount to $1500 : what is the share of 
each 1 Ans. A's $576,923', B's $403,846', C's $519,230'. 

32. How many ounces of gold 18 carats fine, must be com- 
pounded with 5 oz. 23 carats fine, and 8 oz, 22 carats* fine, that 
the compound may be 20 carats fine^ Ans. 15} ounces. 

33. In a joint speculation, A had ^ of the capital for 6 
months, B f of it for 9 months, and C the remainder for 12 
months. The loss amounted to $500 : what loss should be 
sustained by each 1 

Ans. $80,645' by A, $193,548' by B, $225,806' by C. 

34. A merchant has four kinds of coffee, worth, respective- 
ly, 8cts., 12 c^., 14 ds.f and *20cts. per lb. What quantity of 
each kind must be taken to form a mixture of 100 pounds, 
which shall rate at 15 cts. per pound ? 

Ans, 42j^j lb. at 20 cts,, I9^lb. at each of the other rates. 

35. The sum of $3000 is to be divided between A, B, C, and 
D in such a manner that A's share shall be to B's as 2^ to 3 ; 
B's to C's as 3 to 4, and C's to D's as 5 to 6. What will be 
the share of each 1 Ans. A's $524,475', B's $629,370', C's 
$839,160', D's $1006.993'. 

36. If 20 bushels of wheat be worth 37} bu. of rye, and 3} 
bu. of rye be worth 1 barrel of corn, and 2 barrels of corn be 
worth 9 bu. of oats, and 25 bu. of oats be worth 1 ton of 
hay ; how many tons of hay should be exchanged for loT) 
bushels of wheat 1 Ap-s. 9^ tons. 
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CHAPTER X. 

FRRCF'NTAGE, AND ITS APPLICATIONS. 

PERCENTAGE. 

§ 214. Percentage is an allowance at a certain rate for every 
hundred. 



The Latin per centum, or its contraction, per cent., signifies 
by the hundred. 

One per cent, on any number is one for every hundred; two 
per cent, is tioofor every hundred; and so on. 

One per cent, on any sum of money is $1 for every $100 ; 
two per cent, is $2 for every $100 ; and so on. 

What is meant by 3 per cent.? By 4 per cent? By 6 per cent? 
How much is 1 per cent on |ilOOl On $200 ? On $400 f 
How much is 2 per cent ou $100 ? On $300 ? On $500 ? 
How much is 3 per cent, on $100 ? On $400 ? On $700 ? 

Ratio of Percentage. 

§ 3<1«S« The ratio of percentage is the rate per cent, divided 
by 100. It is usually expressed decimally, by making two in- 
tegral figaires decimals in the rate per cent. — prefixing Os when 
necessary. 

Thus 1 per cent, on any number is jj^^, or .01, of that num- 
ber ; the fraction jjj, or .01, being the ratio of percentage for 
1 per cent. 

What is the ratio for 2 per cent? For 3 per centi For 4 per cent? 
For 5 per cent? For 6 per cent.' For 10 per cent? 

^ § 246. When the rate per cent, is a mixed number, or a 
proper /rac/ton, the ratio of percentage will be k mixed fraction, 
which may be reduced to a simple fraction. 

Thus the ratio for 2 J per cent, is — -=.02i=.025; and the 

i 

ratio for f.per cent., that is, J of 1 per cent, is— -=.0075. 

What is the ratio for ^ per cent? For | per cent? For 1 i per cent? * 
For 1^ per cent? For 2| per cent.'' For 5^ per cent? 
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J tB4y. The ratio of percentage multiplied by 100 produces 
the raie per cent. Thus the ratio being .03, the rate per cent. 
ia .03X100=3, 

The rate per cent, is readily found from the decimal ratio, by 
making two decimal figures in the ratio integral. 
Thus the ratio being .0125, the rate per cent, is 1.25=: Ij;. 

If the ratio ia .01, what is the rate per cent ? If the ratio is .02 ? If 
the ratio is .0 1.5 ! If the ratio is .0225 1 If the ratio is .0375 1 

Basis cf Percentage, 

$ 34^* The sum or number on which percentage is com- 
puted, at any given rate, may be called, for convenience, the 
basis of percentage. 

Thus when we «ay, 2 per cent, on $300, the basis of percent- 
age is $300. 

If the rate ^ler cent, in 2, and the amount of percentage $4, what is 
the ba^sis of perctrUage ? If the rate per cent is 3, and the aiuoant 
of percentage $9 1 It the rate per cent is 4, and the amount of per- 
centage $12 ? If the rate per cent is 5, and the amount of percentage 
$20 ? If the rate per cent, is 6, and the amount of percentage $.^0 \ 

FEBCENTAGE ON A GIVEN NUMBER. 

RULE XLIX. 

§ 249. To find an amount of percentage on a given number. 

Multiply the given number, or basis of percentage, by the ratio 
of percentage ; the product will be the amount of percentage. 

example. 
To find 5 per cent, on $150. 
The ratio of percentage is y}j=.05. (§ 245). 

Then $150X05:=$7.50, the amount of percentage. 

Observe that 5 per cent, on $150, is yf ^ of $150, and mul- 
tiplying by a fraction finds such a part of the multiplicand as 
is expressed by the multiplier. 

By Proportion. $100 : $150 : : $5 : Amount of percentage. 

From a given Am>ount of Percentage, to find the Basis of 

Percentage. 

From tHe preceding Rule it follows, that 

§ '^^O. The amount of percentage divided by the rcHjfioi 
percentage, gives tha basis of percentage. 
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insurance. 

§ ^31« Insurance is au obligation assumed by a company, 
or an individual, to pay for the loss or damage of property by 
fire, shipwreck, or other casualty. 

The Policy is the certificate of insurance issued by the 7n- 
surers, sometimes called the underwriters, to the person insured. 

The price or Premium paid for insurance is usually a specified 
percentum on the amount insured. 

EXERCISES. 

1. What would be the annual premium of insurance on a 
house, valued at $3500, at 1 per cent? Ans. $35. 

2. What would be the annual premium of insurance on a 
manufactory, valued at $20000, at Ij per cent.? Ans. $300. 

3. What would be the insurance on a shipment of goods 
amounting to $5200, from New York to New Orleans, at Ij 
per cent.? Ans, $65. 

4. What would be the insurance on a ship and cargo, from 
New York to Liverpool, the ship being valued at $30000, and 
tlie cargo at $42000^, at 1 J per cent.? Ans. $1260. 

5. The annual insurance on a paper mill, at 2 per cent., 
amounts to $165.50. What is the value insured ? 

Here the a7nouvi of percentage is given, to find the basis of 
percentage, (§ 250). Ans. $8275. 

6. The policy of insurance on a shipment of cotton, at J 
per cent, costs $75. What was the amount insured ? 

Ans. $10000. 

7. A gentleman procures an insurance on his house and fur- 
niture, valued at $7500, at f per cent, per annum. What is. 
the annual premium to be paid ? An>s. $46,875. 

8. The annual insurance on a manufactory, at 1^ per cent., 
amounts to $250. What is the amount insured ? Ans. 

9. What would be the cost of insurance on a store house, 
valued at $5000, and a stock of goods amounting to $7500.50, 
at 2\ per cent.? Ans. 

10. A steamboat is valued at $35000, and the proprietors of 
it obtain an insurance on % of its value, at 3^ per cent. Re- 
quired the amount of premium to be paid ? Ans. $853,125, 

11. An upholsterer has his warehouse, valued at $8000, 
insured to the amount of f of its value, at 1^ per cent, per 
annum ; and $10000 worth of furniture insured at Ij per cent, 
per annum. What does he pay for insurance annually ? 

Am. $271. 
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DUTIES. 

§ 352* Duties, in commerce, are certain charges, imposed 
by Government, on articles imported from foreign countries. 
These duties are paid in the Custom Houses established in the 
several ports of entry of foreign trade. 

A specific duly is a specified charge on the quantity ; as on a 
yardi pound, gallon, d^c, of the article. 

An ad valorem duty is a specified percentum on the cost of 
the articles in the country from which they were imported. 
(A(2 valorem is a Latin phrase which signifies, according to value.) 

An invoice is a written statement of articles and their cost. 

Tare, Drafl or Tret, and Leakage, are allowances made for 
the weight of the box or cask, &c., containing the articles; 
or for waste, letikage, &c., before the duty is computed. 

12. What would be the amount of duty on an invoice of 
broadcloth amounting to $5465.75, at 30 per cent.? 

Ans, $1639.725. 

13. What would be the amount of duty on an iiwoice of 
philosophical instruments, amounting to $30200, at 25 per cent? 

Am. $7650. 

14. The duty on a box of goods, at 12^ per cent., amounted 
to $65 ; what was the amount of the invoice ? Ans, $520. 

15. A lot of cutlery was purchased in Sheffield for $575. 18|. 
What would be the amount of duty on it at OJ per cent.1 

Ans. $54,642'. 

16. An invoice of Irish linens paid a duty of $330. What 
was the amount invoiced, the duty being 33 per cent.? 

Ans. $1000. 

17. A quantity of ready-made clothing was purchased in 
Paris for $1534. 12^. What would be the amount of duty to 
be charged, at 16^ per cent? Ans. $230,118'. 

18. An invoice of silk was purchased in Canton for 
$12000.25, what is the amount of duty to be paid, at 10 per 
cent? Ans. $1200.026. 

19. The duty on an importation of iron, at 20 per cent., 
amounted to $15000. For what sum then was the iron pur- 
chased abroad ? Ans. $76000. 

20. What would be the amount of duty to be paid on 3 cwt. 
Bqr. 20 lb. of steel, purchased at $21.12| per cwt., — at 9 per 
cent? Ans. $7.46'. 
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ORE GITEH NUMBER A FEKCENTAGE ON ANOTHER. 

RULE L. 

§ t!.33« To find what fercentum one given number is of 
another. 

Divide the number which is made the percentage by that 
which is made the basis of percentage. The quotient will be 
the ratio of percentage; and this quotient multiplied by 100, 
will produce the required rate per cmt. 

example. 
To find what percentum $9 is of (1150. 

9-i-150=.06, the ratio of percentage ; 
and .06 X 100=6, the required rate per cent. (§ 247). 
This Rule follows from the preceding one. (§ 249). 
Proportion, $150 : $100 : : $9 : the required rate per cent, 

TAXES. 

§ 254. Taxes are contributions in money, imposed by Gov- 
ernment on property, and frequently on persons, for public 
purposes. 

A pod or capitation tax is a tax on the person, without regard 
to property. A tax on property is sometimes specific, that is, a 
specified sum on certain articles ; but it is most commonly ad 
miorem, or a specified |7erce7i/i^m on the value. 

EXERCISES. 

21. A person paid a tax of $52.88^ on $3525.50 worth of 
property ; at what rate per cent, was the tax assessed ? 

Ans. H per cent. 

22. The property of a town amounts to $50000, and the 
citizens resolve to tax it to the amount of $1 125, for public 
improvements. At what percentum must the tax be laid ? 

Ans, 2^ per cent. 

23. Allowing a gentleman to pay a tax of $1379.16}, on 
property amounting to $82750, at what rate per cent, is the 
tax assessed 1 Ans. If per cent 

24. A citizen pays taxes as follows, viz : for three polls at 
$1.25 ; on a carriage $10 j on silver plate valued at $500, 3 
per cent.; on $15000 of other property, j per cent. What 
amount of tax does he pay? Ans. $141.25. 

25. The taxable polls in a State amount to 325830, and are 
assessed at $1.12^. The landed property in the State is val- 
ued at $38400000 ; at what percentum must the land be taxed, 
that the revenue from both sources may amount to $462668.76 1 

Ans. i per cent. 
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A Required Nunihery increased by a Percentum of itsdf, 

equal to a Gfiven Number, 

RULE LI. 

% ^55. To find a number which, increased by a specified per 
CENTUM OF ITSELF, shoU be equai to a given number. 

Divide the given number by 1 plus the ratio of percentage : 
% the quotient will be the number required. 

EXAMPLE. 

What number, increased by 6 per cent, of itself, is equal to 
210? 

The ratio of percentage is .05 ; and l+«06 is 1.05. 

Then 210-^-1.05=200, the number required. 

Proportion. 100+5 : 100 : : 210 : the number required. 

q;;3> Tlie reason of the Rule is evident from considering that, as the 
required number multiplied by l-f- the r, tio of percentage, would be 
increased by the specified percentum of itself, and tiius he equal to the 
given number; so the given number divided by i-\- the ratio of per- 
centage, will give the required number. ^ 

In the example, 200X1.0.5=210, which is 200 increased by .05 of 
200; then 2l0-r-l.05 gives 200, the required number. ^ 

COMMISSION. 

§ 250. Commission is a compensation to an Agent, Factor, 
or Commission JMlerchant, for buying or selling for another ; 
and is usually reckoned at a certain percentum on the amount 
of purchase or sal&. Brokerage is a commission charged by 
Brokers, or dealers in money, stocks, &c., on the amount of . 
exchange, pivchase or sale, which they effect for another. 

EXERCISES. 

26. An agent receives $500 to purchase goodfr— himself to 
retain a commission of 2 per cent, on the amount of purchase. 
What is the amount of purchase to be made t 

Ans. $490,196'. 

27. A factor receives a remittance of $1200 to purchase 
cloth, at a commission of li per cent, on the purchase. What 
will be the amount of purcnase 1 ^ Ans. $1185.185'. 

28. A commission merchant *sold goods amounting to 
$1785.81^ ; at a commission of 1^ per cent. What sum must 
the merchant pay to the owner of the goods ? 

Ans. $1759.025'. 

29. An agent is intrusted with $450 to purchase iron. His 
commission being f per cent, on the purchase, how many tons 
of iron can he buy at $30 per ton ] Ans.' 14.888' T. 
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30. A, as factor for B, sells 60 bales of cotton, averaging 
450 pounds, at l^cts, per Jb. — commission Ij per cent. With 
the proceeds A purchases for B, a supply of provisions, — com- 
mission ^ per cent, on the purchase. What sum is expended 
for provisions 1 Ans, $1649.71'. 

A Required Number, diminished by a Percenium of itself , 

egual to a GUveri Number, 

RULE LII. 

$ ^57* To find a number which, diminished hy a specified per- 
centum of itself, shaU be equal to a given number. 

Divide the given number by 1 miniLs the ratio of percentage ; 
the quotient will be the number required. 

EXAMPLE . 

What number diminished by 5 per cent, of itself, is equal to 
1901 
The ratio of percentage is .06 ; and 1 — .06 is .96. 

Then, 190-7-.96=200, the number required. 
Proportion, 100 — 6 : 100 : : 190 : the nvanber required, 

q^ The reason of the Rule is evident from considering that, as the 
required number multiplied by I minus the ratiu of percentage, would 
be diminished by the specified per centum of itself, «pd thus be equal to 
the given number ; so the given number divided by 1 minus the ratio 
of percentage, will give the required number. 

In the example, 200X1— .05=190, which is 200 diminished by .05 
of 200; then 190-r-l— .05 or .96=200, the required number, jp) 

STOCK. 

§ 25^. Stock, or Capital, is money or other property em- 
ployed in any way to produce a profit ; as in manufactures, 
banking, &c. Bonds of the Government are also called Gov- 
ernment Stock. 

The stock of a Compa;ny is divided into shares, usually of 
$100 each ; and the owner of one or more shares is called a 
Stockholder, 

The nominal value, or par value of a share of stock, is its 
firfit cost, or the sum originally invested in it. 

Stock is said to be above par, at a premium, or an advam 
when it sells for more than its nominal value ; and below par, 
or at a discount, when it sells for less than its nominal value. 

The rise or fall of stock is expressed by a percenium on its 
nonunal or par value. 
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EXERCISES. 

31. When bank stock sells at 6^ per cent, below par, what 
nominal amount of stock can be bought for $945 ? 

The nominal amount is such, that, when diminished hy 5^ per- 
centum of itself, it will be equal to $945. Ans. $1000. 

32. When rail road stock sells at a discount of 7^ per cent., 
what nominal value of it can be bought for $2775 ? 

Ans, $3000. 

33. What nominal amount of stock in an insurance office, 
at an advance of 5 per cent., can be purchased for $2100 ? and 
what amount in another, at a discount of 5 per cent., can be 
purchased for $1900 ? Ans. $2000 in each. 

34. What amount of stock in the capital of a manufacturing 
company, at a discount of 3^ per cent., can be purchased for 
$1930 ? and what amount in another, at an advance of 4 per 
cent., can be purchased for $3120. 

Ans. $2000 ; and $3000. 

35. A merchant ships, from New York to Charleston, a stock 
of goods amounting to $5000. He wishes to insure for a sum' 
which shall cover both the value of the goods, and the premium 
for insurance. For what amount must the policy be taken, at 
^ per cent.1 

The amount of the policy, diminished by ^ per cent, of itself, 
will be $5000. Ans. $5025.125'. 

36. A manufactory valued at $2500, is insured, at Ij per 
cent., in such a sum, that, in case of a total destruction of the 
establishment, the proprietors may claim, at the insurance 
office, the value of the property, together with the premium 
paid for insurance. What was the amount insured ? 

Ans. $2531.645*. 



$260.) PERCENTAGE OF PROFIT AND LOSS. 203 



Percentage op profit and loss. 

The preceding Rules of Percentage are applicable to various 
questions relating to profit and loss in trade. This application 
of the subject will be seen in the following Exercises. 

It must be carefully observed that, 

§ 259. In calculating the Percentage of Profit, or Loss, in 
trade, — - the cost of the commodity is always regarded as the 
Ixisis of percentage (§ 248). 

The (mumnt of Profit or Loss found from the Cost, and th^ 

percerUum of Prtfit or Loss. 

$ 2€0, The amount of profit or loss is the amount of per- 
centage on the cost, at the given rale per cent, of profit or loss. 
(§ 249). 

When the rate per cent, is an aliquot part of 100, the amount 
of percentage will often be found, most readily, by taking 
such part of the cost, or basis of percentage. 

EXERCISES. 

1. A merchant bought a quantity of cloth for $330, and 
sold the same at a profit of 33|^ per cent. What amount of 
profit did he make^ 

The amount of profit is $330 X -33^; or since the rate per 
cent. 33 J is J of 100, the answer will be found, mgre readily, 
by taking J of $330. Ans. $110. 

2. A grocer bought a hogshead of sugar for $55.75, and 
sold it at a profit of 12^ per cent. What amount of profit did 
he make? 12^ is ^ of 100. Ans. $6,968'. 

3. A merchant bought silk for $160, and, on account of its 
becoming damaged, sold it at a loss of 6^ per cent. What 
amount of loss did he sustain ? Ans. $8.80. 

4. A flour dealer bought 130 barrels of flour, at $4.12^ per 
barrel, an^sold it at a profit of 10 per cent. What amount 
of profit did he make 1 Ans. $63,625'. 

5. A person purchased 25 barrels of dried apples, at $2.12^ 
per barrel. On account of damage received, he must sell them 
at a loss of 15 per cent. ; what amount of loss will he sustain ? 

Ans. $7,968'. 

6. A grocer purchased 100 gal. 3qt. of wine, at $.6H per 
galton. He sold one half of the wine at a profit of 40 per 
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cent., and the other half at a profit of 33^ per cent.; what 
amount of profit did he make ? Ans, $22,626'. 

The price in selling found from the Coat^ and tJie percentum 

of Profit or L089, 

$ 361. The price in selling at a profit is equal to the cost 
-\- the percentage on the cost ; and the price in selling at a 
loss is equal to the cost minus the percentage on the cost. 
($ 249). 

7. A farmer bought land at $44.75 per acre, and immedi- 
ately sold it at an i^vance of 25 per cent. At what price per 
acre was the land sold ? Ans. $55,937'. 

8. A quantity of Irish linen was bought at $.62^ per yard ; 
but, becoming damaged, is to be sold at a loss of 12^ per cent. 
Required the selling price per yard 1 An^. $.54|^. 

9. A manufacturer sold cotton cloth at a profit of 20 per 
cent, on the cost of making it, which was $.12^ per yard. 
At what price was the cotton sold I Ans. $.15. 

10. A grocer purchased cofiTee at $10.50 per cwi. From 
a depreciation in value, the cofiee must be sold at a loss of 3( 
per cent. What will be the selling price per cwi A 

Ans. $10,132'. 

T/ie Cost found fronn the amount of Profit or Loss, and the 

percentum of Projii or Loss. 

§ 269* The cost is the sum or basis on which the amount 
of profit or loss is the specified f&r cemium. (§ 250.) 

11. By selling a lot of iron at an entire profit of $22.50, 1 
made 9 per cent, on the cost. What did I pay for the iron ] 

Ans. $250. 

12. An agent sold a consignment of flour at a profit of $.35 
per barrel, which was 10 per cent, on the cost. What did 
the flour cost per barrel? Ans. $3.50. 

13. A merchant sold broadcloth at an advance of 33 j- per 
cent., and in so doing realized a profit of $2 per yard 1 What 
did the cloth cost him per yard ] Ans. $6. 

14. A commission merchant sold a consignment qf hats at a 
loss to the manufacturer of $12 per dozen, and 25 per cent. 
What was the cost per dozen to the manufacturer 1 

Ans. $48. 

15. A speculator purchased a quantity of pickled pork, which 
he disposed of at a profit of 20 per cent. — this being a profit of 
$2.50 per barrel. What did he pay per barrel 1 

Ans. $12.50. 
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16. A broker purchased railroad stock for $450 less than its 
nominal value; and th&t was at a discount of 9 per cent. 
What was the par value of the amount of stock purchased ? 

A7U7. $5000. 

The percentum of Profit or Loss fownd from the Cost, and 

the amourU of Profit or Loss. 

$ ^i<V3« The percentum of profit or loss is the percentum 
that the amount of profit or loss is of the cost, regarded as the 
basis of percentage. (§ 253). 



17. If silk were purchased at $1.50 per yard, and sold at 
per yard, what would be the gain per cent.1 

Ans. 33^ per cent. 

18. If a lot of books be purchased at $2.50 per dozen, and 
sold at $3 per dozen, what will be the gain per cent.? 

Ans, 20 per cent. 

19. A merchant bought hats at $36 per dozen, and sold them 
at $4.62 apiece. What was his gain or loss per cent.? 

Ans. Gain 54 per cent. 

20. A shop-keeper bought shoes at $18.75 per dozen, and 
sold them at $1.37^ a pair. What was his percentum of 
profit or loss. Ans, Loss 12 per cent. 

If the shoes had been sold at $1.93| a pair, what would have 
been the percentum of profit or loss ? 

Am, Profit 23.733' per cent. 

TJiS Cost found from the Price in selling and the percentum 

of Profit or Lass, , 

§ 2641. The cost is such that, when increased by the speci- 
fied percentum of itself, it will equal the price in selling at a 
profit; or diminished by the specified percentum of itself will 
equal the price in selling at a loss, (§ 255 and § 257). 

21. A grocer sells sugar at $.12^ per lb., and in so doing 
makes a profit of 25 per cent. What did the sugar cost per 
pound? Ans. $.10. 

22. A merchant sold a lot of damaged flour at $3.75 per bar- 
rel, — sustaining a loss of 12j per cent. What did the flour 
cost per barrel ? ' Atw. $4,285. 

23. A drover sold a lot of cattle for $900; which was 20 
per cent, more than he gave for them. What did he pay for 
them ? Ans. $750. 
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24. What does a shop-keeper pay for tea, when, by selling it 
at $1.26 per pound, he makes a profit of 26 per cent.? 

Am. $1. 

26. A manufacturer sold a lot of shoes for $400 ; which was 
33^ per cent, advance on the cost of making them. What 
amount of profit did the manufacturer realize ? Ans, $100. 

26. A gentleman sold his stock of household furniture for 
$3200.60 ; which was at a loss of 22^ per cent, on the cost 
of it. What amount of loss was sustained on the furniture 1 

'Ans, $929,177*. 

27. A merchant bought a piece of cloth containing 34 yd, 3 
^., at $4.87^ per yard, and sold the same at a profit of 30 per 
cent. What amount of profit did he make ? 

Ans. $50,821'. 

28. An upholsterer bought a piece of carpeting containing 
41 yd. S^qr., at $1.12^ per yard. For what sum must he seO 
tiie whole to realize a profit of 33^ per cent.1 

Ans. $62,812'. 

29. A grocer having sold a lot of liquors for $376.60, finds 
that his profit is at the rate of 26 per cent. For what sum 
were the liquors purchased ? 

The cost is such that, when increased by 26 per cent, of 
itself, it is equal to $376.60. Ans. $300.04'. 

30. A speculator sold a quantity of flour for $800.26, and 
found that he had sustained a loss on it of 3^ per cent. For 
what sum was the flour purchased ? Ans. $829,274'. 

31. A manufacturer made 300 yd. 2\qr. of woolen cloth, at 
a cost of $3.18f per yard. For what sum must the whole be 
sold to clear 16 per centt? Ans. $1101.748'. 

32. A farmer bought a tract of land for $3000. Having put 
improvements on the land at an expense of $736.37^, for what 
sum must the whole property be sold to realize a gain of 20 
per cent.] Ans. $4482.46'. 

"^3. A merchant bought 30yd. of silk at $.87^ per yard. 
Having sold one half of the silk at $1.26 per yard, what will 
be his percentum of profit on the whole if the other half be 
sold at $1.18} per yard 1 Ans. 39.286' per cent. 

34. Sold a quantity of bacon at $.12^ per pound, and in so 
doing made a profit of 26 per cent. If it had been sold at 
$.09 per pound,, what would have been the percentum of profit 
or loss ? Ans. 10 per cent. 

First find the cost, and thence the percentum of profit or loss 
at the latter price. Ans. 1 per cent. 
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EXERCISES ON CHAPTER X. 

1. A person insured his house and furniture in the sum of 
^000, for five years, at 2^ per cent, annually. What amount 
of premium did he pay ] Ans. $562.50. 

2. An invoice of foreign manufactured articles, amounting 
to..$ 1300.87, is chargeable at the custom house with a duty 
oi 20 per cent. What is the amount of duty to be paid 1 

Ans. $260,174. 

3. The tax on a certain landed estate amounts to $734.25. 
What is the estimated value of the estate, the tax being levied 
81 J per cent.] _ Ans. $97900. 

4. A broker's commission on a purchase of bank bills 
amounting to $1000, was $2.50. At what perqentum was 
commission charged ] Ans. J per cent. 

5. An agent receives $3000 to purchase merchandise, — 1^ 
per cent, on the amount of purchase to be retained. What 
amount of purchase can the agent make 1 Ans. $2962.50. 

6. What nominal amount of stock in the capital of a road 
company, at 10^ per cent, below par, could be bought for 
$1342.60 ] Ans. $1500. 

7. A merchant bought 75 yards of cloth for $262.50. Its 
transportation cost $5.18|, and the insurance on its transpor- 
tation ^ per cent. At what price per yd. must it be sold to 
clear 33j per cent.] Ans. $4,770'. 

8. The property of a city amounting to $5000000, is to be 
taxed to the amount of $100000, for the purpose of construct- 
ing a railroad. At what percentum must the tax be laid 1 

Ans. 2 per cent. 

9. Bought a quantity of wheat for $700. 62:^. Paid for 
transportation, and other charges on it $43.06^ ; and sold it 
at a profit of 15 per cent.; what was the amount of profit 
made] ^ Ans. $111,553. 

10. A grocer bought coffee at $.10 per pound, and sold the 
same at $.12^ per pound. What percentum of profit did he 
make on the coffee ] Av^. 25 per cent. 

11. A merchant sold a lot of cloth at $6.50 per yard, and 
thus realized a gain of 25 per cent. If the cloth had been 
sold at $5 per yard, what would have been his percentum of 
gain or loss ] Ans, 3|^ per cent. loss. 

12. Find the amount of stock in an insurance office, at 10 
per cent, advance, that could be bought for $440, and the 
amount in a canal company, at 10 per cent, discount, that 
could be bought for $1000. Ans. $400 ; and $900. 

13. A bought 200 head of cattle, for $1700. He sold to B 
one fourth of the number, at $13.25, and the remainder to C, 
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at Sid. 37 J a head. What per' centum of profit or loss did A 
realize on his cattle 1 Arts. Profit 74.632' per cent. 

14. A commission merchant is to sell 12000 Ih. of cotton, 
and invest the proceeds in sugar,— retaining If per cent, on 
the sale, and the same on the purchase. Cotton selling at 7 
ds, and sugar at 6 cts., a 26., what quantity of sugar can the 
merchant buy 1 Ans. 16222.11' pounds. 

16. On a stock of leather, sold at 18 j per cent, profit, a mer- 
chant clears $237.50. At what cost was the leather bought^ 

Ans. $1266.666' 

16. A church which cost $20000, is insured at \ per cent., 
in such a sum, that, in case of its being destroyed by fire, the 
insurance company shall be liable for the cost of the building, 
and the premium of insurance. For what amount is the insur- 
ance taken ? Ans. $20050.125'. 

17. By selling a piece of damaged silk at $1.25 a yard, a 
merchant sustains a loss of 16} per cent. At what price was 
the silk purchased, and what was the amount of loss on 20 
yards? Ati^. $1.50; and $5. 

18. A broker purchased for another $3000 of canal stock, at 
an advance of 3 per cent.; and charged a commission of % per 
C*»nt. on the sum disbursed. What did the broker pay for the 
stock, and what is his commission V 

Ans. $3090 ; and $23,175. 

19. A commission merchant sold a lot of cloth for $200 ; at 
a profit to the owner of 20 per cent. If the cloth ha been 
sold for $175, what would have been the percentum of profit 
or loss to the owner, — the commission in each case being 2 
per cent.? Ans. Profit, 6 per cent. 

20. Put into the hands of a broker $1000, in bank bills at a 
discoiint of 10 per cent. The broker was to purchase stock in 
the capital of a mining company, and have 1^ per cent, on the 
nominal amount of the stock purchased. The stock is bought 
at 55 per cent, below par ; what amount of brokerage do I 
have to pay 1 An^. $25. 
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INTEREST. — DISCOUNT. — EQUATION OF FA YMENTS.— COMPOUND 

INTEREST. 

INTEREST. 

5 ^65. Interest is the price or premium paid for the use of 
money, and is reckoned at a certain percentum, annuaUy^ on 
the sum for which it is paid. 

Thus, if A lends B $500 at 6 per cent., for 3 years ; at the 
end of that time, B must return the $500, and pay to A, as 
interest^ $6 on each $100, for each of the 3 years. 

The Prindpal is the sum for which Interest is paid — the 
Amount is the sum of the Principal and Interest. 

What is the interest of $100, fqr one year, at 6 per cent? For 2 
years 1 For 3 years 1 For 5 years 1 For 9 years ? 

What is the interest of $200, for one year at 7 per cent? For 3 
years 1 For 4 years ? For 8 years ? For 10 years 1 

What is the amount of $100, for one year, at 6 per ceift.? Of $200 
for 2 years ? Of $300 for 3 years '! Of $1000 for 4 years ? 

Lepal Interest. 

§ 266* The legal rate of interest is the rate prescribed by 
law. 

On debts in favor of the United States, interest is computed 
at 6 per cent. 

In the individual States, the legal rate of interest is 6 per 
cent., with the exceptions that 

In New York, South Carolina, Michigan, Wisconsin, and 
Iowa, it is 7 per cent.; in Georgia, Alabama, Mississippi, and 
Florida, it is 8 per cent.; in Texas, 10 per cent.; in Louisiana, 
6 per cent., excepting that in the Louisiana banks it is 6 per 
cent. 

Usuri/. 

§ il07* Usury is any rate of interest above the rate alhwed 
by law. The taking of usury is prohibited by law, in the 
(ufTerent States, under various penalties ; such as a forfeiture 
of double the usury, a forfeiture of the usury and a part of the 
debt, &c. 
14 
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In some of the States, the law sanctions a rate of interest 
higher than the prescribed legal raie^ when the higher rate has 
been stipulated for between the debtor and creditor. The limit 
to such stipulated rate of interest is usually 10 or 12 per cent.; 
but in the State of Wisconsin the law sanctions any rate which 
may be agreed upon between the parties. 

RULE LIII. 

§ 9 8. To caJcuiate interest on any sum of money. 

1. Multiply the Principal by the ratio of percentage ; the 
product will be the interest for one year, 

2. Interest for any number of years is found by multiplying 
one year's interest by that number. 

3. Interest for months and days may be found by taking 
proper parts of one yearns interest y — in which case, reckon 12 
months to a year, and 30 days to a month. 

EXAMPLE. 

Find the interest on $220. 12^ for 4y. 7 m. lOda. at 6 per 
cent. 
The ratio of percentage is .06 ; (§ 245). 

8220.126 
.06 

The int. for 6 m. is J of 13.20750, the int, for one year. 

4 

52.8300 theint. for 4^r5; 
« « for Im. isjof 6.6037'" « for 6 mon^, 
" « for 10 da. is \ of 1.1006' " « for 1 mmtk ; 

.3668' " " for 10 days. 



1.9011 « " for 4y. 7 m. 10(ia. 

Finding the interest for one year, is the same as finding 6 per 
cent, on 3ie principal; (§ 24^). The interest for 7 m. lOrfa. 
is found by eUiquot parts ; (§ 208). 

The several parts of the interest added together, make the 
whole interest. 

By Compound Proportion. The question may be stated thus: 

If the interest on $100 for one year, be $6 ; what will be 
the interest on $220.12^, for 4 years, 7 months, and 10 days > 

Hence.tlOO : J..O.I.i^^^J = : $« = IntereH rehire,. 
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NoU, In calculating interest for months and days, strict 
rccuracy would require Uiat the number of days in those months 
be taken, and 365 days allowed to a year. The method by the 
preceding Rule is commonly used, for convenience, though it 
allows but 360 days to a year. 

EXERCISES. 

1 . A borrowed of B $500, at 6 per cent, interest, for 2 years, 
5 months, and 12 days. What did the interest amount to ? 

Ans, $73.50. 

2. C loaned to D $750.50, for 1 yearfS months, and 20 days, 
at 7 per cent, interest. What did the interest amount to ? 

Ans. $90,476'. 

3. Borrowed of my neighbor $175.25, at 6 per cent, int est. 
What amount will I owe him, if the money be kept Zy. 11m.? 

Ans. $216,433'. 

4. Loaned to a friend $436.75, at 5 per cent, interest. What 
amount of money will discharge the debt, at the end of 1 y. 2 
tn. 16 da.'i Ans. $463,136'. 

5. An account with a merchant, amounting to $75.87^, bore 
interest, at 6 per cent., for 2y. 4m. 10 da. What sura was 
then required to pay off the principal and interest ? 

Ans. $86,623'. 

6. A farmer hired a laborer 12 months, for $125. Having 
deferred the payment of his wages for 3y. Im, 25 (2a., what 
amount should the farmer now pay, allowing interest at 6 per 
cent.1 Ans. $148,645'. 

7. Bought a plantation for $6000 ; of which one fourth is 
to be paid in hand, and the remainder in 2 ^. 6 m., with interest 
at 8 per cent. What will be the amount of the remainder^ at 
the expiration of the credit 1 Ans. $5400. 

8. A person buys a house for $3600, to be paid in 3 equal 
instalments, in one, two, and three years, with interest at 6 
per cent, from the time of purchase. What will be tlie entire 
amount of principal and interest 1 Ans. $4032. 

9. A speculator borrowed $5000, which he immediately in- 
vested in land, and in 6 months sold the land for $7500, on a 
credit of 12 months, with interest from the time of sale. 
Money being at 6 per cent, interest, what is the specuhitor's 
gain or loss at the end of the 12 fit.; at which time he pays the 
$5000 ? Ans. Gained $2500. 

10. A planter consigned to a commission merchant 45000 
lb. of cotton, which the latter sold at 9 J cts. per lb. — commis- 
sion ^ per cent. The proceeds due the planter were not paid 
until the expiration of 1^. and 10 m.; what was the amount at 
that time, allowing interest at 7 per cent.] Ans, $4799.506'. 
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A Concise Afet/iod qf Computing Interest at 6 per cent, for 

Months and Days, 

Reckoning 12 months, of 30 days each, to a year. 

§ tSCl9« To find the interest at 6 per cent, for a number of 
mofiths — multiply the principal in dollars by the number of 
months, and divide the product by 200 ; and 

For a ?iumber of days — multiply the principal in dollars by 
the number of days, and divide the product by 6000. 

The divisions may be abbreviated by rejecting the Os from 
the divisors ; (§ 152). The quotient, in each case, will be the 
interest in dollars. 

EXAMPLES. 

1. To find the interest of $50 for 11 months, at 6 per cent. 

$50X11=$550; and $550-^2 00=$2. 75. 

The two integral Os may be omitted in -the divisor 200, if 
we make two integral figures decimals in the dividend $550. 

We shall then have $5.60-r-2=$2.75. 

2. To find the interest of $60 for 19 days, at 6 per cent. 

$60X1«=$950; and $960-^6000=$. 168'. 

We may omit the three Os in the divisor 6000, by making 
three integral figures decimals in the dividend $960. 

We shall then have $.950-^6=$. 158'. 

3. The interest of 60 cents, for 1 1 monHis, would be 
$.60Xll-r-200=$6.50-T-200, or $.0560-a-2,=$.027'; 

and for 19 days, it would be 

$.60Xl9-r-6000=$9.50-^6000, or $.00950-e-6,=$.001'. 

Qlj* The interest for 1 year, or 12 months, is ^J^ of the principal ; for 
one month it is .^ij^ of that, that is, J^ of y}^=^^^=:^^^ of the prin- 
cipal ; %ind the interest for 1 m. multiplied by the given number of months, 
will give the interest for that number of months ; hence we find 200 fur 
a divisor f and the given number of months for a muHipHer. 

Again. The interest for 1 day is ^ of the interest for 1 month, that 
is, ^ of ^^^r=^|jijj|f of the principal ; and the interest for 1 da. multi- 
plied by the given number of days, will be the interest for that number 
of days ; hence we find 6000 for a divisor, and the given numl)er of days 
for a multiplier. JTt) 
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When the R<xte of LUerest is precUer or less than 6 per cent, 

§ 970. Having found the interest at 6 per cent., f of that 
interest will be the interest at 5 per cent. ; } of it will be the 
Interest at 7 per cent.; and in like manner for any other rate. 

We may here remark that, as 365 days make a year, the 
interest found from allowing but 360 days to a year, is greater 
than the true interest in th6 same ratio in which 360 is less than 
36.5. 

360 is less than 365 by ^f^=i^ of 365 ; hence the interest 
found for days, by the preceding methods, should be diminished 
by i/y of itself for the true interest for the given time. These 
methods are, however, in general use ; and, having thus the 
general consent, ore to be considered as correct. 

By these methods perform the following 

EXERCISES. 

11. Find the interest on $54 for 6 m. 20 (^., at 6 per cent. 

First find tlie interest for 6 m., and then for 20 Ja., and add the 
two together for the whole interest. Ans. $1.80. 

12. Find the interest on $100 for 9 rii. ISda.y at 6 per cent. 

Ans, $4.80. 

13. Find the interest on $230 for 11 m.vl5 da., at 6 per cent. 

Ans, $13.22^. 

14. Find the interest on $1234.75 for 120 da., at 6 per cent. 

Ans. $24.69J. 

15. Find the interest on $2300.25 for 137 Ja., at 5 percent. 

Ans, $43,768'. 

16. Find the interest on $4360:12^ for 54 da., at 6 per cent 

Ans, $32,700'. 

17. Find the interest on $1385.50 for 2^ da,, at 7 per cent 

Ans. $6,196'. 

18. Find the interest on $3879.06^ iox^da,, at 7 per cent 

Ans, $6,788'. 

19. Find. the interest' on $7351. 18j for 13 cb., at 7 per cent. 

Ans. $18,582'. 

20. Find the interest on $2360.25 for 7 m., at 8 per cent. 

Ans, $110.14'^. 

21. Find the interest on $1500. 31j for 21 da., at 6 per cent. 

Ans. $5,251'. 

22. Find the interest on $9000.87^ for 17 m., at 7 per ceift. 

Ans. $892,586', 

23. Find the interest on $8730.62^ for 5 m, 2Zda., at 6 per 
cent.: — also at 5 per cent., and at 8 per cent. 

Atw. $251,733'; $209,777'; $335,644'. 
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When the 7}me vf IrUere^ is the Interval hetweeii ttoo Dates, 

§ 2T1. When the time for which interest is to be computed, 
18 the interval between two given dates, it is customary to 
include only one of those two days in the time of interest. 

The interval found by the method of $ 195, will be the proper 
one, since that interval will include but one of the days of tlte 
two given dates. ($ 196). 

When the time \% years, months, and days, we may employ 
the method of Rule LIJI, or find the interest for the months, 
and days, by $ 369, § 270, and add such interest, to that found 
for the given number of years, 

24. What is the interest on $250 from January 15th, 1840, 
to June 10th, 1842, at 6 per cent.? Ans, $36,083'. 

25. What is the interest on $192.25 from February 20th, 

1841, to May 12th, 1843, at 5 per cent.? Ans. $21,361'. 

26. What is the interest on $^70. 12^ from September 5th, 

1842, to December Ist, 1845, at 7 per cent.? Ans, $83,915'. 

27. What is the interest on $500. 18 J from October 28th, 

1844, to January 16th, 1847, at 8 per cent.? Ans. $88,811'. 

28 What is the interest on $734.62^ from November 13th, 

1845, to August 29th, 1848, at 10 per cent.? 

Ans, $205,286'. 

Partial Payments, 

§ tS72. No one method has been universally approved for 
computing the remainder due on a debt at interest, on which 
partial paynj^ents have been made. 

The method which has been adopted by the Supreme Court 
of the United States, and by the courts in most of the individ- 
ual States, may be stated thus : 

Whenever a payment, or the aggregate of payments made* 
will discharge the interest then due, add said interest to the 
principal, and from the amount subtract the payment, or the 
aggregate of payments up to that time. 

The remainder is to be treated as a new principal, dating from 
the time of the last payment, and payments on this principal 
are to be credited as before ; and so on. 

Note. When no particular rate of interest is stipulated for 
between the debtor and creditor, it is understood that the pre' 
tcribed legal rate ($ 266) at the place where the debt is contracted, 
is the one intended ; as that is the only rate which, in such 
case, the law will enforce. 
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EXAMPLE. 

D4000. Washingrtany January Ist, 1840. 

On demand, I promise to pay to James Wealthy, Four thou- 
sand dollars, with interest at 6 per cent. ; for value received. 

John Ready. 
This note was endorsed as follows : 

July 1st, 1841, received $300 
April 11th, 1843, recieved $700 

Settlement was demanded, and full payment made, August 
20th, 1845 ; what was the remainder or balance then due ? 

From the date of the note, January 1st, 1840, to that of the 
first payment, July 1st, 1841, was 1 year and 6 months, (§ 191). 

Interest on $4000 for that time, at 6 per cent, $360. 

The payment $300 was not sufficient to discharge the interest 
then due. 

From the date of the note to that of the 2d payment, is 3 y. 
Sm. 10 (2a. 

Interest on $4000 for that time, $808.88. 

The whole payment, $300+$700=$1000, up tx) the date of 
the 2d payment, will discharge the Interest then due. 

Adding the interest to the principal, $4000-|-$808.88= 
$4808.88. 

Subtracting the whole payment made, from the amount, we 
find $3808.88, for a new principal, dating April 11th, 1843. 

Amount of $3808.88 from April 11th, 1843, to August 20th, 
1845, — which was the balance due at the time of settlement. 
—$4347.836'. 

Were there other payments on the note, we should treat 
them and the new principal according to the same method. 

EXESCISES. 

$950. Philadelphia, June 26th, 1844. 

29. On the first day of January next, I promise to pay to 
Timothy Friend, Nine hundred and fifty dollars, with interest ; 
for value received. Jacob Faithful, 

This note is endorsed as follows : 

March 20th, 1845, received $430. 
May 15th, 1845, received $234.75. 

What was the balance due, June Ist, 1846 ? 

Ans, $353,172'. 
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Q^ The reason of the rule is evident from considering, that, as the 
amount of $1 muitipHed hy any principal, produces the amount of 
that principal for the same time and raJe of interest ; so, the amount 
of any principal divided by the amount of $\ for the same time and 
rate, wiU give that principal.«pO 

EXERCISES. 

In finding the amount of $1, in the application of this Rule, 
let the decimal be extended to four JigureSy if it does not 
become even with two or three. 

1. What principal would amount to (660 in 2 years, allow* 
ing the rate of interest to be 6 per cent.) Ans, $690,909'. 

2. What is the present worth of $1000, payable in 1 year 
and 6 months, when money is worth 8 per cent interest ? 

Am, $892,857'. 

3. What principal would amount to $2500.76, in 3 years and 
8 months, when the rate of interest is 6 per cent? 

Am, $2049.796. 

4. What discount should be allowed for the present payment 
of $400, due in 3 years and 5 months, — interest at 6 per cent? 

Am, $68.05. 

5. What would be the present worth of $3050, payable in 
4 years and 9 months, when the rate of interest is 8 per cent? 

Am, $2210.144'. 

6. A note for $750 will become due in 2 years, 3 months, 
and 20 days. What would be the discount for present payment, 
allowing money to be at 7 per cent, interest ? 

Am, $104,173'. 

7. Sold property amounting to $3000, on a credit, without 
interest, of 12 months. What sum in hand would be an equiv- 
alent for the debt, allowing money to bring 8 per cent, interest ? 

Am. $2777;77r. 

8. A note for $1200 has 1 year, 10 months, and 15 days to 
run, without interest. What sum in hand would be an equiv- 
alent for the note, supposing the rate of interest to be 6 per 
cent? Am, $1078.661'. 

9. A merchant bought goods amounting to $4200, on a 
credit of 6 months, without interest. What sum in ready 
money would discharge the debt, allowing interest to be at 
8 per cent? Am, $4038.461'. 

10. A farmer sold a plantation containing 275 acres, at $30 
per acre, — to be paid in two equal instalments, in one and two 
years, without interest. The purchaser immediately proposing 
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to pay an equivalent in ready money, what sum should the 
farmer receive, rating money at 6 per cent, interest ? 

Arts. $7674.644'. 

Discount in Banks, 

$ 2*77. Bank Discoimt is the interest on a sum loaned, 
deducted at the time the loan is made. 

A note on which money is borrowed from a bank, has usually 
from two to four months in which to mature, that is, become 
due. The time specified in the note is, by custom, extended 
three or four days, called days of ffj-ace, before payment is 
required. 

The bank deducts the interest from the face of the note, or 
sum for which the note is given,— days of grace being included 
in the calculation ; the remainder is the sura paid for the note, 
and is called the avails or proceeds of the note. 

EXAMPLE . 

A note for $600, payable in 60 days, is discounted in a bank, 
at 6 per cent. Required the avails of the note. 

Adding three days of grace, the time is 63 days. 

The interest on $600 for 63 days, is $6.26. This interest is 
the bank dis^otmt. Then $600 — 6.26=$494.76, the avails of 
Vie note. 

The borrower receives $494.76 from the bank, and, at the 
end of the 63 days, must pay the bank $600. 

It is sometimes desirable to know for what principal a note 
should be given, that the avails of it in bank shall be a given 
sum. Hence, 

RULE LV. 

$ 27§. To find the Principal from which the Batik Discount 
deducted, will leave a given sum. 

Divide the ffiven sum by $1 miniLs the interest of $1 for the 
given time— days 9f grace included ; the quotient will he the 
principal required. 

example. 

To find for what principal a note, payable in 60 days, must 
be given, that, when discounted in bank, at 6 per cent., the 
proceeds of it shall be $600. 

The interest of $1 for 63 days is $.0106 ; and $1— $.0106 
=$9896. 

Then $600-e-.9896=$606.30', the principal required. 
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Qr> The reason of the Rule appean from coiisideriiig) that, as the 
evaUa of 1 1 for the given time, mulUpHed by any principal, will pro- 
duce the avaiU of that principal for the same time ; so, the avails of any. 
principal, divided by the avails of $1 for the same rime, will give that 
principal. «r2) ' 

EXERCISES. 

In these Exerctsea add 3 days of grace to the time specified; and in 
finding the interest of $1, in the application of this Rule, let the decimal 
be extended to four figi^res, if it does not become even with two or three. 

11. What would be the proceeds of a note for $1000, due 
in 90 days, if discounted in oank, at 6 per cent.? 

Ans, $984.5. 

12. A note for $300, payable in 4 months, is discounted in 
bank, at 8 per cent. Required the sum received for it. 

Ans. $291.8. 

13. What would be the proceeds of a note for $200.25, 
having 3 months, or 90 days, to nm, if discounted in bank, at 
6 per cent.1 Ans. $197.14'. 

14. A note for $430.50, payable in 60 days, is discounted in 
bank at 7 per cent. Required the amount of the discount. 

Ans. $6,273'. 
16. What would be the difference between bank discount 
and the true discount on a note for $5000, payable in 4 months, 
or 120 days, reckoning interest at 6 per cent.? Ans. $4.46. 

16. A merchant wishes to borrow in bank $2500, for 90 
.^ days. For what principal must his note be drawn, rating inter- 
est at 6 per cent? Ans. $2539.36'. 

17. A person wishes to pay a debt of $375.25, by having a 
note discounted in bank, for 60 days, at 6 per cent. For what 
sum must the note be made ? Ans. $379,231'. 

18. A farmer owes a debt in bank of $500. He pays the 
debt with a note payable in 3 months, which is discounted at 
6 per cent.; and receives $125.50 as the balance of proceeds 
of the note. For what amount was the note made ? 

Ans. $635,347'. 
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EQUATION OF PAYMENTS. 

§ 279. The Equation of Payments consists in reducing two 
or more different times at which payments of money are to be 
made, without interest, to one equitable mean time for the pay- 
ment of the whole. 

For example. A owes B $200 ta be paid in 5 months, and 
1(300 to be paid in 9 months ; and it is required to find an equu 
table mean time for the payment of the whole $500. 

RULE LVI. » 

§ tISO. To Jind the proper period of credit for the sum of ttoo 
<or more payments due at different times, without interest. 

Multiply each payment not due by its own period of credit, 
and divide the sum of the products thus obtained, by the sum 
of all the separate payments. The quotient will be the time 
required. 

The multipliers must all be used in the same denomination 
of time. 

^ EXAMPLE. 

A owes B $600 ; of which, $300 is to be paid in hand ; $200 
in 6 months ; and the remaining $100 in 18 months. If the 
whole were reduced to one payment, what would be the proper 
credit to be allowed ? 

Multiplying the $200 by its credit, 6 months, we find 1200 ; 
and multiplying the $100 by its credit, 18 months, we find 
1800. 

The sum of these products is 1200+1800=3000. 

Then 3000-r-600, the sum of all the payments, gives 6 
months, for the credit to be allowed on the $600. 

0^ The period of credit for the sum of the payments, should be such 
that the discount on said sum, would be equal to the sum of the eUs^ 
coujUs on the separate payments, for their respective credits. 

The preceding Rule proceeds on the supposition that the discount if 
equal to the interest, for the same time. The discount is, however, lesf 
than the interest ; being the interest on the present worth of a debt, in< 
stead of the principal. The Rule is, therefore, inaccurate ; though, fa 
convenience, it is adopted in business. 
In the preceding example. 

The interest on $200 for 6 m. is the same as on $1 for 1200 months 
and the interest on $100 for 18 m. is the same as on $1 for 1800 moniht 
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The whole interest involved is therefore equal to the interest on $1, 
for 1200-1-1800=3000 month* ,- and the same interest would accrue on 
the $600 hi 3000-^600=5 months. 

Hence 5 months is the credit to be allowed on the sum ^600. .pO 

EXEB CISES. 

1. C is indebted to J) $900 ; of which #200 will be due in 
6 months ; $300 more in 9 m. ; and the remainder in 12 months. 
What would be the proper time for the payment of the whole 
at once ? Ans. 9} months. 

2. A merchant bought goods amounting to $5000 ; of which 
he was to pay $3000 in hand, and the remainder in 6 months. 
It is since agreed that the whole shall be paid at one .time ; 
what is the proper credit to be allowed 1 Ans. 2f months. 

3. Axertain sum of money was to be paid as follows, viz : 
^ of it in 2 years, ^ of it in 3 years, and the rest in 4 years and 
6 months. The debtor proposing to pay the whole at the same 
time, it is required to find the proper term of credit. 

Ans. 3^ years. 

4. A engaged to pay to B, $200 on the 1st day of January ; 
$300 on the 15th of April ; and $400 on the 20th of August 
They now agree to make but one payment of the whole, and 
wish to know on what day that payment will be equitably due. 

The $200 was due on the 1st of January ; when the $300 
was entitled to a credit of 3m. 15 (2a., to the 15th of April; 
and the $400, to a credit of 7 m. 20 da., to the 20th of August. 

$300X(3m. 16 da.)=$300X 105 ia. =31600 ; 
and$400X('7m. 20(2a.)=$400X230ia. =92000. 

Then (31600+92000) -^(200+300+400) =123500-5-900= 
137f da. 

We thus find that the sum of the payments will claim a 
credit of 137f days, to be reckoned from the 1st of January. 

Disregarding the { of a day, and allowing 30 days to a morUh, 
we shall find that this credit will extend to the I7th of May. 

5. On the 5th of September, 1846, a merchant bought goods 
amounting to $8000 ; of which $4000 was to be paid in 4 
months, $2000 in 6 m.; and the remainder in 8 m. It was 
afterwards agreed that one payment might be made of the 
whole ; what was the proper day of payment ? 

Ans. February 17th, 1847. 

6. On the 10th of January, 1848, A bought of B, 100 acres 
of land, at $24 per acre, — to be paid in three equal instalments, 
on the 20th of October, 1848, the 1st of June; and 30th of 
December, 1849. If the whole be converted into one pay- 
ment, on what day should that payment be made 1 

Am. May 25th, 1849. 
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COMPOUND INTEREST. 

$ 29 1. Simple Interest is interest on a g^ven principal 
only ; (§ 266). Compound Interest is interest on both prind' 
pal and interest, when the latter remains unpaid after it has 
become due. 

The interest is compounded annuaUy, half yearly, or quarterly, 
&c., according to the time at which it becomes due. 

Compound interest is not sanctioned, by law, on money lent, 
or debts contracted in ordinary commercial transactions. 

§ 389 . To eaicvlate Compound Interest. — ^Make the amount, 
at simple interest, for the first year, or period when the interest 
becomes due, the principal for the second ; the amount for the 
second, the principal for the third ; and so on. From the last 
amount subtract the original principal ; the remainder will be 
the compound interest. 

EXERCISES. 

1. What is the compound interest on |(200, for 3 years, at 6 
per cent., allowing interest to be due annually 1 

A7». $38,203'. 

2. What is the compound interest on $1000, for 2 years, at 
8 per cent., allowing interest to be due half yearly ? 

Ans. $169,868'. 

3. What would $600 amount to in 6 years, at 6 per cent, 
interest, if the interest be compounded annually 1 

Ans, $669,112. 

EXERCISES ON CHAPTER XI. 

$2600. 18|. Philadelphia, June 1st, 1846. 

1. On the 1st day of January, 1846, I promise to pay to 
William Kind, the sum of Two thousand, five hundred aoUars, 
18 J cents, with interest ; for value received. • 

Simon Thankful. 
This note was endorsed as follows : 

January 1st, 1846, received $1000. 
October 10th, 1846, received $36.26. 
August 16th, 1847, received $200. 
The balance on the note was not paid until the Ist of Jan- 
uary, 1848. What amount was then to be paid ? 

Ans, $1641.40'. 
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2. A farmer bought of a merchant, goods amounting to 
((176. 12^, on a credit of 12 months ; but paid the debt in 2 
months and 10 days. What sum should have been discounted 
frorii the debt, allowing the rate of interest to be 8 per cent ? 

Ans, 910.596'. 

3. A debt of $3000.75 will be due in 2 years, 7 months and 
18 days, without interest. What sum in hand would be an 
equivalent for the debt, money being at 7 per cent, interest 1 

Arts. j>2533.776'. 

4. A held a note against B for $473.50, due April 3d, 1846 ; 
and B held a note against A for $500.62^, due June 10th, 
1846 ; no interest accruing in either case, until the note is 
due. Settlement was had May 5th, 1846 ; what was then the 
balance between A and B, allowing money to be worth 6 per 
cent.1 Ans, A owed B $21.61'. 

5. A merchant bought 43ctr^ S^r. of sugar, at $5.25 per 
ewt., which he immediately sold at $7 per cwt, on 6 months 
credit. Taking the purchaser's note for the amount, he gets 
the note discounted in bank, at 6 per cent.; what profit did the 
merchant make ? Ans. $67.22'. 

6. Wishing to raise the sum of $3760.50, 1 design, for the 
purpose, to put a note in bank for 4 months. For what prin- 
cipal must the note be drawn, — interest being at 8 per cent.? 

Atw." $3866.042'. 

7. A promissoiy note for $350.75 was at interest from the 
4th of July, 1844, to the 19th of January, 1847, when it had 
amounted to $404,238, at what rate was the interest computed'^ 

Ans, 6 per cent. 

8. In what time will $400 produce the same amount of in- 
terest, at 6 per cent., that would acrue on $375.18}, in 5 years, 
7 months and 25 days, at 7 per cent. 1 Ans, 6.185' years. 

9. A owes B $5000 ; of which $1200 is to be paid in 9 
months, $3000 in 1 year and 3 months, and the remainder in 2 
years. In what time might the whole sum be paid at once, 
without injustice to either 1 Ans, 15 months. 

1 0. A rice plantation was to be paid for as follows, namely ; 
J of the purchase money in hand ; i^ of it in 12 months ; and 
the remainder in 1 year and 9 months. The parties have 
since agreed that the whole shall be paid at one time ; when 
should the payment be made 1 Ans, In 12} months. 

11. A money dealer borrowed $1000 for 2 years, at 6 per 
cent, interest ; and loaned the same in such a manner as to 
compcnmd the interest every 6 months. What profit did he 
make in the 2 years, by this proceeding ? Ans. $6,608. 
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CHAPTER XII. 

F0WEB9 AND SOOTS. — ^INVOLXrTIOK. — DEVOLUTION. — ^APPLICATION 
» OF SQUARE AND CUBE SOOT. 

POWERS AND ROOTS. 

$ 3§3. The Jirst power of a number is the number itself. 
Thus, the Jirst power of 3 is 3. 

i 2S4. The second power, or square, of a number, is the pro« 
duct of that number mtUHplied into itself. 

Thus, the secondpower or sqtiare of 3, is 3X3=9. 

What is the second power, or square, of 4 ? Of 6^ Of 7 ? Of 1 1 
What is the second power, or square, of 8? Of 111 Of 12? Of 20? 

$ 'J85. The second root, or square root, of a number, is that 
number which, multiplied into itself, produces the given 
number. 

Thus the square root of 36 is 6, because 6x6=36. 

What is the square root of 4 ? Of 25 ? Of 49 ? Of fi4 1 Of 1 00 ? 
What is the square root of 9 ? Of 16 ? Of 36 ? Of 81 ? Of 144 ? 

§ 3§6, The third power, or cuhe, of a number, is the product 
of that number multiplied into its second power, or square. 
Thus the third power, or cube, of 3, is 3X3X3=27. 

What is the third power, or cube, of 2 ? Of 4? Of 5? Of 7? Of 10? 

$ 287. The third root, or cube root, of a number, is that num- 
ber which, being multiplied into its second power, or squu*e, 
produces the given number. 

Thus, the cube root of 27 is 3, because 3X3X3=27. 

What b the cube root of 8 ? Of 64? Of 125? Of 216? Of 1000? 

$ 2S§. The ^h power of a number is the product of that 
number multiplied into its 3d power, or cube. Thus, the 4th 
power of 2, is 2X2X2X2=16. 

What is meant by the 5th power of a number ? By the 6th power ? 

The ALh root of a number is that number which, being mul- 
tiplied into its 3d power, or cube, produces the given number; 
thus, 2 is the 4th root of 16. 

What is meant by the 5th root of a number ? By the 6th root 1 
16 
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From the preceding it is plain, that, 

When one number is any power of another, the latter is the 
corresponding root of the former. Thus 9 is the square of 3 ; 
then 3 is the square root of 9. 

Powers and Roots of Unity. 

$ ti§9« Kay power or root whatever, of unity, is tmity ; since 
any number of Is, multiplied together, produce 1. 

Thus, 1X1=1 ; 1X1X1=1 ; and so on. 
Powers and Roots of Fractions. 

% !B90. A power or root of a fraction is found by taking the 
power or root of the numerator and denominator , separately. 

Thus, the square of } is }$f =| ; and the square root of } 
is therefore }. So the cube of f is ^. 

What is the square of J ? 
What is the square root of f^ ? 
What is the cube of j ? 
What is the cube root of ^ ? 

Powers and Roots of Mixed Numbers, 

$ tSOl . A power or root of a mixed number may be found by 
reducing to an improper fraction, and taking the power or root 
of the numerator and denominator, separately. 

Thus, the square root of 5J= the square root of y=J=2j. 

What is the square root of 2i? Of 20^7 Of 1 IJ ? Of 1 J^ ? 
What is the cube root of 3| ] Of 2^^^ ? Of 1 /^ ? 

Perfect and Imperfect Powers, 

§ 293. A perfe(^ power, of any order, is a number which has 
an exact root of the corresponding order. An imperfect power 
has no exact root of the corresponding order. Thus, 

A perfect square, or a sqtJtare number, is any number, integral 
or fractionar, which has an exact square root ; and a cube num- 
ber is one which has an exact cube root. 

Name all the square numbers, in succession, from unity to the square 
of 12. Name several cube numbers, beginning with unity. 

Name three fractions which are perfect squares. Name three which 
«n perfect cubes. 

An imperfect power is also called a Surd ; and its root is 
called an irrational number, because its ratio to unity cannot 
be exactly determined. 
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Exponents of Powers and Boots, 

§ 293. An exponent or index is an integer annexed to a num- 
ber to denote a power, or a fraction annexed to denote a root, 
of that number. 

Thus, 6^ denotes the 2d power or square of 6. 
5' denotes the M power or cube of 6. 

16* denotes the square root of 16 ; 07^ the cube root of 
27, &c. 
In these expressions, 2, 3, ^ and 4 are exponents. An expo- 
nent is always set on the right of the number, and a little 
elevated, as in the examples. 

A root is also denoted by the radical sign »J, with an integral 
exponent or index. 

Thus, J 9 denotes the square root of 9 ; ^^7, the cube root 
of 27 ; V 100, the 4th root of 100 ; and so on. 
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§ 294* Invciviion consists in raising a given number to 
any required power. Thus, in finding 3ie square of 25, we 
perform an involution on 25. 

EXERCISES. 

1. Find the square of .14 Ans. .0196 

2. Find the square of .16 Ans, .0256. 

3. Find the square of ^f Ans, fW?- 

4. Find the square of ^^ Ans. f^^. 

5. Find the square of 23^, Ans. 534^^. 

6. Find the square of 14.3 Ans, 204.49. 



7. Find the cube of | Ans, Jf 

8. Find the cube of 124 Ans, 1906624. 

9. Find the cube of 13J Ans, 2326ii. 

10. Find the cube of .25. .* Ans, .015625. 

§ 295. A higher power of a given number may be found, 
most readily, by multiplying together two or more known pow- 
ers, the sum of whose exponents is equal to the exponent of the 
required power. 

Thus, the square of a number multiplied into itself, produces 
the 4th power of that number. 32X32=3X3X3X3=3^ 

The square X the cube, produces the 5th power. 32X3'=:3 
X3X3X3X3=3*; and so on. 

11. Find the 4th power of 2J. .... Ans.^ 25^}^. 

12. Find the 5th power of 3.5 Ans. 525.21875. 

.'3. Find the 6th power of 1.2 Ans. 2.985984 
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EVOLUTION. 

$ t{96. EvoltUion consists in extracting sxly required root of 
a given number regarded as the corresponmng power of the 
root to be foimd. 

Thus, in extracting the square root of 625, we perform an 
evoitUion on 625. 

The extraction of (he square root of a number, consists in 
finding one of the two equal factors which, multiplied together, 
produce the given number. 

Thus we find 25 to be the 625^, because 25X25=625. 

Extraction of the Sqmure Moot 

The following principles are involved in the Rule to be given 
for extracting the square root. 

$ 30 V« I* The square of any number has, at most, only 
twice ds many figures, and, at least, only one kss than twice as 
many, as the number itself. 

Thus, 92=81 ; 992=9801 ; 9992=998001 ; in which exam- 
pies, the squares 81, &c., have only twice as many figures as 
the numbers 9, &c., and these numbers are the largest that 
can be expressed by the same number of figures. «» 

Again; 102=100; 1002=10000; 10002=1000000; in which 
examples, the squares 100, &c. have only one less than twice 
as many figures as the numbers 10, &.c., and these numbers 
are the smallest that can be expressed by the same number of 
figures. 

From the preceding, it follows, that, 

§ 298. II. A number has two figwres for each figure in its 
square root, excepting the left hand one — for which it has one, 
or two figures, according as said left hand figure produces one 
or two figures in squaring the root. 

m 

$ \I90. III. If a number be divided into any two parts, the 
square of the number will be equal to 

the square of the \st part + twice the \st X2<i + t^® square of 
the 2a part. 

For example, 16=10+6, and the square of 16= the square 
of (10+6). 

10+6 
10+6 

60+36 
100+ 60 

100+120+36= the square of ri0+6)=162. 
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In squaring 10-|'6, that is, in multiplying it by itself, we 
first multiply 10+6 by 6 ; this gives 60+36 We then mul- 
tiply 10+6 by 10; which gives 100 -(-60. The sum of the 
two products is 100+120+36=162. 

This square is composed of 10'=100, twice 10X6=120, and 
62=36. Thus we see that the square of the number 16 is 
equal to the square of the first part 10, + twice the product of 
the two parts 10 and 6, + the square of the second part 6. 

RULE LVII. 

§ 300. To extract the Square Root of a gwen nuniber, 

1. Separate die given number into periods of two figured 
each, from' right to left ; observing that the last period may 
sometimes have but one figure. 

2. From the left hand period subtract the greatest square 
number it contains, and set the root of said square for the first 
figure of the root required. 

3. To the remainder affix the next period for a dividend. 
Divide this dividend, exclusive of its right hand figure, by twice 
the root already found, and annex the quotient figure to both 
the root and the divisor. 

4. Multiply the divisor thus increased, by the quotient 
figure ; subtract the product from the dividend ; to the remain- 
der affix the next period; divide by twice the root already 
found ; and so on, till the operation is completed. 

EXAMPLES . 

1. To extract the square root of 629. 

6'2 9 (S 3 
_4 

43)129 

1 2 9 529^=23. 

The left hand period is 6, and the greatest square number it 
contains is 4, the root of which is 2. Subtracting, and to the 
remainder 1 affixing the next period, we have for a dividend 
129. Excluding its right hand figure 9, we divide 12 by 4, 
which is twice the root 2 already found, and annex the quotient 
figure 3 to both the root and the divisor. Multiplying the 
divisor 43 by 3, completes the operation. 
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2. To extract the square root of 368449. 

3 6'8 4'49(6 7 
36 



1207) 8449 

8 4 4 9 368449^=607. 

The left hand period 36 heing a square number, we set its 
root 6 for the first figure in the root required ; and set down 
the next period 84, for a dividend. 

Excluding its right hand figure 4, and dividing 8 by 12, which 
is twice the root 6 already found, the quotient is 0, which we 
annex to the root 6 and divisor 12. 

To 84 we affix the next period 49, and the dividend is 8449. 
Excluding its right hand figure, and dividing by 120, which is 
ttoice the root 60 already found, the quotient is 7. Annexing 
this to the root and divisor, and multiplying, the operation is 
completed. 

(Xj* The g:iven number is separated into periods to determine the num- 
ber of figures in the root ; and also whether one or two figures on the 
left correspond to the first figure in the root ; (§ 298). In the first 
example, 

The first figure 2 in the root la 2 tens =20, and its square is 400 ; 
which, subtracted, leaves the remainder 129. 

The given number .529=: the square of 2 tens, the \ai part of its 
root, -|- tunce 2 tens X the units or 2d part of the root, -)- the square 
of the units. (§ 299). 

And since the square of 2 tens has been subtracted, the remainder 129 
= twice 2 tens X the uniis -f- the square of the units. 

In taking 4,= twice 2, for a divisor, we omitted die on the right of 
2 tens. Omitting, therefore, the 9 in the corresponding place of the divi- 
4lend 129, we say 4 in 12, 8 times. 

The quotient 3 annexed to the 4 in the divisor, makes the 4 become 4 
tens ! and the divisor 4 tens -^3, multiplied by 3,=4 tens X3-|-3^; or 
twice 2 tens X the units in the root, -f- the square of the units, =129. 

Hence the second figure in the root is correctly found by the Rule. 

When the given number contains three or more periods, the first and 
second figures of the root having been found, these two figures together 
may be regarded as the 1st part of the entire root, and the remainder of 
the root as the 2d part Three figures of the root having been found, 
these may together be regarded as the 1st part of the root, and the remain- 
der as the 2d part ; and so on. 

Under these views, the principle on which depends the method of 
forming the divisors, (§ 299), becomes applicable when there are three or 
more, as well as when there are but two figuws in the root jp) 
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EXERCISES. 

1. Find the square root of 784, and of 11236. 

Ans, 28 ; and 106 

2. Find the square root of 2026, and of 38809. 

Ans. 45 ; and 197 

3. Find the square root of 7396, and of 76076. 

Ans, 86 ; and 274 

4. Find the square root of 22801, and of 473344. 

Ans. 161 ; and 688 

5. Find the square root of 36100, and of 904401. 

Ans. 190; and 951 

6. Find Jthe square root of f ff, and of i^|f. 

Ans. If ; and f f 

7. Find the square root of {Jf^, and of HUi' 

An>s. ii ; and {{g 

8. Find the square root of f J|t» and of liff i- 

Ans. il ; and ^Jf 

9. Find the square root of jg{(> and of jff |. 

Ans. If ; and }f 
10. Find the square root of }§ fi) and of i%V'A* 

Ans. li ; and ^\ 

Square Root of Decimals, Imperfect Squares, <tc. 

§ 301. In extracting the square root, an integer is separated 
into periods from right to left, 

A decimal must be separated into periods of two figures 
each, from the decimal point towards the right, and a annexed 
when necessary to complete the last period. 

The number of decimal figures in the root, will be equal to 
the number of periods in tiie given decimal. 

In finding the root of an imperfect square, (§ 292), a period 
of Os may be annexed to the last remainder, and the operation 
continued in this manner to any required exactness ;— observ- 
ing that each period thus annexed must be counted as a decimal 
period belonging to the given number. 

A fraction wiU he an imperfect square, if either of its terms is 
an imperfect square. Its root in such case will be found, most 
readily, by extracting the root of its equivalent decimal. 

A vulgar fraction annexed to an integer may be reduced to a 
decimal, and the root of the mixed number be then extracted. 



233 EXTRACTION OF THE SQUARE ROOT. (§ 302. 

EXAMPLE. 

To extract the square rGk>t of 346 j^. ' 

Reducing j^ to an equivalent decimal, we find |-=:.126. We 
have then to extract the square root of 346.136. 

3'46.12'60(18.6044 
1 



38)246 
224 



366)2212 
2196 



37204)166000 
148816 



372084)1618400 
1488336 

130064 

We separate the integer 346 into periods from right to hfty 
and the decimal .126 into periods from the decimal jtoint towards 
the rightt and annex a to complete the last period 60. 

All the periods in the given number having been included in 
the operation, we annex 00 to the remainder, and thus continue 
the operation. 

The two decimal periods .12'60, with the two periods of Os 
annexed to the remainders, make four decimal periods ; hence 
we make ybur decimal figures in the root, 

0^ The product of two decimal fractions contains just as many deci- 
raalnguTes as are in both the Actors. The sqxiare of a decimal fraction 
has, therefore, twice as many decimal figures as the decimal itself. Hence, 
each decimal period must contain two figures ; and the number of deeir 
maX fibres in the root must equal the number of dednuU perioda.^fj) 

$ 303. In extracting the square root of an approonmate deci' 
mal, such decimal should be continued to twice as many figures 
as the number of decimal figures required in the root. 

For example, to extract the square root of ^ to three decimal 
figures. 

As j- is an imperfect square, we reduce it to a decimal of 
six figures. 

1=. 333333 

The approximate decimal thus found, having three periods, 
will give three decimal figures in its square root. 
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EXERCISES. 

ir. Find the square root of .682169. . . . Ans, .763. 

12. Find the square root of .454276. . . . Ans. .674. 

13. Find the square root of .796664. . . . Ans. .^92. 

14. Find the square root of .3478312. . . Ans. .6897'. 
16. Find the square root of 737.8742. . * Ans, 27.16'. 

16. Find the square root of 43.73731. . . Ans. 6.613'. 

17. Find the square root of .0073474. . . Ans. .0857'. 

18. Find the square root of |f i^ Ans. .7605'. 

19. Find the square root of |f JJ Ans. .919'. 

20. Find the square root of QZld4i%%, . Ans. 154.059'. 

21. Find the square root of 74786/5^^^. . Ans. 273.47'. 

22. Find the square root of 90374376. . Ans. 9506.543'. 

23. Find the square root of 23473783. . Ans. 4844.975'. 

24. Find the square root of 847376/Vff- -A?w. 920.630*. 

25. Find the square root of 7837031}^. Am. 886127'. 

APPLICATION OP THE SQUARE ROOT. 

$ 303. The area of a surface is equal to the product of its 
length into its breadth; using these dimensions in the same 
denomination. 

Since a square has its length and breadth equal to each 
other, the area of a square is equal to either of its sides multi- 
plied into itself ; that is, the area of a square is the square cf 
either cf its sides. 

Hence, the ^rea of the square being given, a side of the 
square will be found by extracting the square root of the area. 

EXERCISES. 

26. How long must the side of a square lot be, which shall 
contain just one acre of ground 1 Ans. 12.649'/>. 

27. How long must the side of a square field be, which shaU 
contain just 10 acres of ground ? Ans. 40 poles. 

28. What must be the side of a square, which shall be equal 
in area to a surface 320 yd. long, and 76 yd. wide ? 

Ans. 164.919' yrf. 

29. A merchant bought a bale of cloth, containing just as 
many pieces as there were yards in each piece. The whole 
number of yards was 1089 ; what was the number of pieces ? 

Ans. 33 pieces. 

30. What must be the sides of two squares, one of which 
shall contain 2 square miles, and the other 3 square miles, of 
landi Ans. 462.648';i.; and 664.266'^. 
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% 

31. A regiment consiBting of 5476 men, is to be formed into 
a solid square. How many men must be placed in rank and 
file, that is, in a line on the front, and from front to rear ? 

•• Ans, 74 men. 

32. What would be the expense of enclosing 15 A. 2 jR. 18 
P. of ground, in the form of a square, at the rate of $2.12^ 
per rod for the fencing ? Ans. ^424.82'. 

33. A company of men on a journey expended 1^6084 ; each 
man expending as many dollars as there were men in the com- 
pany. What was the number of men 1 Ans. 78 men. 

34. A farmer wishes to plant an orchard which shall contain 
8464 trees, and have as many rows of trees as trees in each 
row. What will be the number of trees in each row ? 

Ans. 92 trees. 

35. A city whose corporate area is in the form of a circle, 
contains 3.1416 square miles, and is 6.2832 miles in circum- 
ference. HacAhe ^ame amount of area been incorporated in 
the form of a square, what would have been the compass of 
the city 1 Ans. 7.088' miles. 

36. What must be the dimensions of a field to contain 10 
acres of ground, and have its length equal to twice its breadth ? 

One half of the given area will be the area of a square, 
whose size is equal to the breadth of the field. 

Ans. 28.284' j9. in breadth ; 56.568' |i. in length. 

37. A garden which shall contain an acre of ground, is to 
have its breadth equal to one half of its length. What must 
be its dimensions ? 

Ans. 8.944';?. in breadth ; 17.888' p. in length. 

38. A cemetery containing 15 acres is laid out in such a 
manner that its length i^ equal to three times its breadth. 
What are the dimensions of the cemetery 1 

Ans. 28.284';?. in breadth ; 84.862' p. length. 

39. A warehouse whose base shall occupy 10000 square feet, 
is intended to have its breadth only one-third of its length. 
What must be the length and breadUi 1 

Ans. 173.205'yi. by 57.736'yi. 

40. A farmer intending to enclose 50 acres of land, wishes 
to know what difference in the amount of fencing there would 
be between having the enclosiure in the form of a square, and 
having it such that its length shall be double its breadth ? 

Ans. 21.702' poles. 
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Extraction of the Cube Moot, 

The following principles form the basis of the. Rule for 
extracting the cube root. 

$ 304. I. The cube of a number has, at most, only three 
times as many, and, at least, only two less than three times as 
many figures, as the number itself. 

Thus, 99«=970299 ; 999«=997002999 ; in which examples, 
the cubes have only three times as many figures as the respec- 
tive numbers or roots, and those numbers are the largest that 
can be expressed by the same number of figures. 

Again, 10'=1000 ; 1003=1000000 ; in which the cubes have 
only two less than three times as many figures as the numbers 
or roots, and those numbers are the smsdlest that can be ex- 
pressed by the same number of figures. 

Prom the preceding, it follows that 

§ 305. II. A number has three figures for each figure in its 
cube root, excepting the left hand one — ^for which it has one, 
two, or three figures, according as said left hand figure produces 
one, two, or three figures, in cubing tlie root. 

§ 306. III. [f a number be divided into any two parts, the 
cube of the number will be equal to the cube of the 1st part, + 
3 times the square of the Is^ into the 2d, -|- 3 times the first into 
the 2d^, + the cube of the 2d part. 

For example, 16=10+6, and the cube of 16 = the cube of 
(10+6). 

The square of 16, equal to the square of (10+6) as hereto- 
fore found, 

is 100+ .120+ 36 
10+ 6 

600+ 720+216 
1000+1200+ 360 

1000+1800+1080+216 
% = the cube of (10+6)=16». 

The square of (10+6) multiplied by (10+6), produces the 
cube of (10+6). 

Multiplying, we have 36X6=216 ; 120X6=720 ; and 100 
X6=600; also, 36X10=360; 120X10=1200; and 100X10 
=1000. 

The sum of all these products is equal to 1000+1800+1080 
+216=16'. 

This cube is composed 9f 10>=1000 ; 3 times 10^X6=1800 ; 
3 times 10X6^=1080; and 6>=216. 
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RULE LVIII. 

$ 307. To extract (he cube boot of a given number, 

1. Separate the given number into periods of three figures 
each, from right to left ; observing that the last period may 
sometimes have but one or two figures. 

2. From the left hand period subtract the greatest cube 
number it contains, and set the root of said cube for the first 
figure of the root required. 

3. To the remainder afiix the next period for a dividend. 
Divide this dividend, exclusive of its two right hand figures, 
by three times the square of the root already found, taken as 
an incomplete divisor^ and annex the quotient figure to the root. 

4. Complete the divisor by annexing to it two Os, and adding 
three times the product of the last quotient figure into the pre- 
vious root with a annexed, and also the square of the last 
quotient figure. 

6. Multiply the divisor thus completed by the last quotient 
figure ; subtract the product from the dividend ; to the remain- 
der affix the next period for a dividend ; divide by three times 
the square of the root already found, and so on, as before, until 
the operation is completed. 

In applying this Rule it will be convenient to refer to the 
following 

Table of Moots and Oabes, . 



ROOTS. 


CUBES. 


ROOTS. 


CUBES. 


ROOTS. 


CUBES. 


1 . . 


. 1 


4 ." 


. • 64 


7. . 


. 343 


2 . . 


. 8 


6 . 


. -126 


8 . . 


.612 


3. . 


.27 


6 . 


. 216 


9. . 


.729 



EXAMPLE. 

1 . To extract the cube root of 91126. 



48 
4800+600+26=6426 



91'126(46 
^4 

27126 
27126 



91126 =46. 



The left hand period is 91, and the greatest cube number it 
contains is 64, the root of which is" 4. Subtracting, and to 
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the remainder 27 affixing the next period, we have for a divi- 
dend 27125. 

Excluding the two right hand figures, we divide 271 by 48, 
which is 3 times 16, the square of the root 4 already found, 
and annex the quotient figure 5 to the root. 

To complete the divisor 48, we annex two Os, making 4800, 
and add 600, which is 3 times 200, the product of the last 
quotient figure 5 into 40, the previous root 4 with a annexed, 
and add also 25, the square of 5. 

The divisor thus completed is 5425, which, multiplied by 5, 
equals the dividend. 

2. To extract the cube root of 223648543. 

108 



10800 
1080000+12600+49=1092649 



223'648'543(607 
216 



7648543 
7648543 



The left hand period is 223, and the greatest cube number it 
contains is 216, the root of which is 6. Subtracting, and to 
the remainder 7 affixing the next period, we have for a dividend 
7648. 

Excluding the two right hand figures, we divide 76 by 108, 
which is 3 times 36, the square of the root 6 already found. 
The quotient figure is 0. We annex to the root, and affix 
the next period, obtaining a new dividend 7648543. 

(^^ The given number is separated into periods, to determine the num- 
ber of figures in the root, and also whether one, two, or three figures on 
the left, correspond to the first figure in the root (§ 305). 

In the Ist example, the first figure '4 in the root, is 4 ten9=A0; and 
its cube = 64000, which, subtracted, leaves the remainder 27125. 

The given number 91126=4 tena ' +3X4 tens ^ x the units oi the 
root, +3X4 tens X the units ^ + the units '. (§ 306). 

And since 4 tens^ has been subtracted, the remainder 27125=3X4 
tens 2 X the units, +3X4 tens X the U7iits, ' + the units *. 

In taking 48=:3X4' for an incomplete divisor, we omitted two Os in 
the right of 4 tens '. Omitting, therefore, the 25 in the corresponding 
places of the dividend 27125, we say 48 in 271, 5 times. 

Regarding now the quotient 5 as the units to be found in the root, the 
completed divisor 4800+600+25 is ZX^tens^+3X^ tens X5 uni/» 
+5 units ^\ and this divisor multiplied by 5=3X4 tens 2X5 units, + 
3X4 tens X5 units 2, +5 units ' ; =27125 ; and this added to 4 tens • 
makes up the given number. 

Hence the given number 9 1 1 2ft=(4 tens^5 units)* =46" ; (§ 306), 
hiince also, the root is correctly ibund by the Rule..r]Q 
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($308. 



Note. The quotient figure- -being found from an incomplete 
divisor — ^will often be a unit or two less than the number of 
times such divisor is contained in those figures of the dividend, 
which are taken in dividing. 





EXERCISES. 






1. 


Find the cube root of 69319. . . . 


. . . Ans, 


39. 


a. 


Find the cube root of 103823. . 


. . . Ans, 


47. 


3. 


Find the cube root of 262144. . . . 


. . . Ans, 


64. 


4. 


Find the cube root of 2406104. 


. . . Ans, 


134. 


6. 


Find the cube root of 22906304. 


. . . Ans, 


284. 


6. 


Find the cube root of gVWW 


, . • Ans, 


n 


7. 


Find the cube root of ziiHUj' • • 


. . . Ans, 


AV. 



A more convenient method of form^g (he Divisors, in Ex- 
tra/sting the Cube Root, 

S 30§. For the first incomplete divisor, take 3 times the 
square of the first figure in the root ; and with this divisor find 
the second figure, as before. 

Complete the divisor by annexing to it two Os, and adding the 
product of the last figure in the root with 3 times the other 
part of the root prefixed to it, multiplied by the last figure. 

£ach succeeding incomplete divisor will be found by adding 
to the last complete divisor, the product which computed it, and 
the square of the last figure in the root. The divisors are all 
completed in the same manner. 

EXAMPLE . 

To extract the cube root of 95443993. 

96'443'993(l67 



48 
4800+626=6426 

6426+626+26=6075 
607500+9499=6 16999 



64 



31443 
27126 



431899S 
4318993 



The first incomplete divisor is 48, equal to 3 times 16, the 
square of 4, — ^which divisor gives the quotient 6, the second 
figure in the root. 

To complete the divisor 48, we annex to it two Os, and add 
625, which is the product of 125, (that is, 6 with three times 
4 prefixed to it), multiplied by 6. The divisor thus completed 
is 6425. 
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For the next incomplete divisor, we add to the last complete 
divisor the product 625 which completed it, and 25, the square 
of 6. 

Having found the quotient 7, we complete the divisor 6075 
by annexing to it two Os, and adding 9499, which is the pro- 
duct of 1357, (that is, 7 with three times 45 prefixed to it), 
multiplied by 7. The divisor thus completed is 616999. 

'^li^ThiB method of forming the divieore, involves the same principle, 
(§ o *\) with the Rule before given, 

Thiii^the 625 added to complete the first divisor is l25X5=(120-f-6) 
X5=120X5-f-52=3 tunes 40X5-)-52. 

And the incomplete divisor G075=4800-|-62&4-625-|-25=3 times 
402.-1-3 times 40xH-S^»+3 ^i™** 40X5-|-62,-|-62=3 times 402+6 
times 40X5-J-3 times 5^=3 times (402-|- twice 40X5-{-62)=3 times 
46«. 

The divisors are, therefore, the same as required byjthe Rule. (§307).,rx 



EXERCISES. 

8. Find the cube root of 20796875. 

9. Find the cube root of 28372625. 

10. Find the cube root of 69934628. 

11. Find the cube root of 91125000. 

12. Find the cube root of 125000000. 

13. Find the cube root of 131872229. 

14. Find the cube root of 2418W367. 

15. Find the cube root of 997002999. 



Ans, 275. 
Ans, 305. 
Ans, 412. 
Ans, 450. 
Ans. 500. 
Ans. 509. 
Ans. 623. 
Ans. 999. 



Ouhe Root of Decimals, Imperfect Ouhes, dbc, 

§ 309. In extracting the cube root, an integer is separated 
into periods from right to left. A decimal must be separated 
into periods of three figures each, from the decimal point 
towards the right; and one or two Os must be annexed when 
necessary to complete the last period. 

The number of decimal figures in the root, must be the same 
as the number of periods in the given decimal. > 

In finding the root of an imperfect cube, (§ 292), a period of 
Os may be annexed to the last remainder, and the operation 
continued in this manner to any required exactness ; observing 
that each period thus annexed must be counted as a decimal 
period belonging to the given number. 

A fractfon will be an imperfect cube, if either of its terms is 
an imperfect cube. Its root in such case will be found, most 
readily, by extracting the root of its equivalent decimal. 

A vulgar fraction annexed to an integer may be reduced to a 
decimal, and the root of the mixed number be tlien extracted. 
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(Xj^ The prodact of three decimal fractions, ccmtains just «§ many de- 
cimal figures as all the three factors. The cube of a decimal fraction has, 
therefore, three times as many decimal figures as the decimal itself 
Hencp each decimal period must contain ilartt fibres ; atnl the number 
of decimal figures m the root, must equal the number of decimal 
periods. ^PQ 



EXE 

16. Find the cube root of 

17. Find the cube root of 

18. Find the cube root of 

19. Find the cube root of 

20. Find the cube root of 

21. Find the cube root of 

22. Find the cube root of 

23. Find the cube root of 

24. Find the cube root of 



SCISES. 



.389017. . 
.202262003 
.23456. . 
734.673. . 
7386. . . 
9873i. . 
7370f . 
479.2736. 
8377^%. 



Ans, 
Ans. 
Am. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 



. <?. 

9.023'. 
19.474'. 
21.452'. 
19.461'. 

7.825'. 
20.309'. 



AFFLICATIOll OF THE CUBE KOOT. 

$ 310. The solidity or volume of a body, in cubic measure, 
is equal to the product of its lengfih into its breadth into its 
height or thickness. 

Since a cube has its len^h, breadth, and thickness, equal 
to one another, its solidity is equal to the cube of either of its 
three sides or dimensions. 

Hence, the solidity of a cube being given, either of its three 
dimensions will be found by extracting the cube root of its 
solidily. 

EXERCISES. 

26. What must be the length, breadth, or height of a cube, 
that its volume or solidity may be 1728 cubic feet! 

Ans. 12 feet. 

26. What must be the length, breadth, or depth, of a cubi- 
cal box, that its capacity may be 2000 cubic feet ? 

Ans. 12.598'y2. 

27. What must be the depth of a cubical cistern which 
shall contain 6000 gallons of water ? Of one to contain 500 
barrels? A/w. 9.344'//.; 14.321'/!?. 

28. What must be the dimensions of a cubical granary 
which shall contain 3000 bushels of wheat ? One to contain 
10000 bushels] Ans. 16.513'/?.; 23.173'//. 

29. What must be the dimensions of a cubical cellar whose 
capacity shall be equal to that of another 30 feet long, 20 feet 
wide, and lOj feet deep 1 Ans. 18.469'>i. 

30. The solidity of a cubical block of marble is 1331 cubio 
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feet. What is the length of the block, and the area of its 
surface ? Ans. 11 j^.; area 726 sq,ft. 

31. A cubical cistern is to be constructed which shall con- 
tain 300 barrels of water ; the bottom and walls of which are 
to be plastered with hydraulic lime. How many square yards 
of plastering will there bel Ans. 81.066' 57. yd, 

32. A farmes wishes to construct a crib whose capacity shall 
be ^00 bushels, — ^its breadth and height to be equal, and each 
of tnese one half of its length. What must be the length of 
thecrtb] Ans. 21.612'^?. 

33. tlow many square feet of plank will be required to line 
a reservoir, open at the top, the capacity of which is to be 
10000 gallons of water, and the length, breadth, and depth, 
equal to one another? • Ans. 693.01T sq. ft. 

34. The capacity of the reservoir being as in the preceding 
question, how many feet of plank would be required to line it, 
allowing its length to be double each of its other dimensions ? 

Ans. 698.482' 59. yi. 

• Extraction of any Root whatever of a Given Number. 

Any root whatever of a given number might be extracted — 
by finding the first figure in the root — with 3iis figure, forming 
an incomplete divisor — ^with the quotient figure and the pre- 
ceding part of the root, completing the divisor — and so on, in 
a manner dependent on the order of tlie root to be found. 

But this method, which is preferable for the square and ctibe, 
becomes too complicated wlfen applied to other roots. By 
dispensing with the complete divisors, the operation may be 
simplified, and the process of evolution generalized^ as follows : 

RULE LIX. 
$ 311« To extract any required root of a given nwmJber. 

1. Separate the given number into periods of two, three, ot 
four, &c., figures each — according to the order of the root re- 
quired — from right to left. 

2. Prom the left hand period subtract the greatest power, of 
the corresponding order, that is contained in it ; and set the 
root of said power for the first figure of the root required. 

3. To the remainder afiix the first figure of the next period, 
for a dividend, and, 

for the 2d root, divide by 2 X \st power of the root already found; 
for the Zd root, divide by 3X2(i power of the root already found; 
for the 4^ih root, divide by 4X3(i power of the root already found: 
and so on^ — annexing the quotient figure to the root. 
16 
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4. Subtract the corresponding power of the root now found 
from the two left hand periods of the given number ; and to 
the remainder affix the first figure of Uie next period, for a 
dividend. 

6. From the root already found, form* a divisor as before ;> 
and 80 on, until the evolution is completed. 

EXAMPLE. ^^ 

To extract the 4th root of 3049800625. 

30'4980'0626(235 
16 

4X2'=32)144 



23^=279841 



4X23»=48668)261390 



236«=3049800626 

The given number is separated into periods of f(ALr figures 
each, because the 4th root is to be extracted. The greatest 
4th jMnrer in 30 is 16, the root of which is 2, &c. 

§ 31d« A root whose escponefrd is resohdUe into two factors^ 
may be found by extracting such a root of the given number 
as is denoted by one of those factors, and then such a root of 
that root as is denoted by the other. 

Thus the 4th root may be found by extracting the square 
root of the sqxiare root. 266= 16 X 16 ; and 16=4X4 ; that is, 
266»'=16, and 16*=4 ; and 266 being thus equal to 4X4X4X 
4, the 4th root of 266 is 4. 

In like manner, the 6th root is equal to the ci/^e root of the 
square root, or the square root of the cube root./ and so on. 

Note, In common Arithmetic we seliikm or never have 
occasion to employ any other than the square and cube roots ; 
and these are most readily found by the former Rules. No 
exercises are therefore given for the last Rule. 
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EXERCISES ON CHAPTKR XII. 

1. Find the square, and also the square root o:^ 884. 

Ans, Square 80656 ; square root, 16.852' 

2. Find the square, and also the square root of 3.26. 

Ans. Square, 10.6276; square root, 1.8055' 

3. Find the square, and also the square, root of 7.52. 

Ans. Square, 56.5504 ; square root, 2.7422 

4. Find the square, and also the square root of 83.9. 

Ans. Square, 7039.2 1 ; square root, 9. 159 

5. Find the square, and also the square root of 90.8. 

Ans. Square, 8244.64 ; square root, 9.528 

6. Find the square, and also the square root of .947. 

Ans, Square, .896809 ; square root, .973' 

7. Find the square, and also the square root of ^f^. 

Ans. Square, ^^^ ; square root, ^ 

8. Find the square, and also the square root of ^^j. 

Ans, Square, ^fff j ; square ro^t, .328. 

9. Find the square, and also the square root of 235^. 

Ans. Square, 55342^^ ; square root, 15.337'. 

10. Find the square, and also the square r^Qt of 476f . 

Ans, Square, 2272 Hi; square root, 21.832'. 

11. Find the cuhe, and also the cube root' of 165. 

Ans. Cube, 4492126: cube root, 5.484'. 

12. Find the cube, and also the cube root of 27.4. 

Ans. Cube, 20570.824 ; cube root, 3.014'. 

13. Find the cube, and also the cube root of 3.28. 

Ans. Cube, 35.287552 ; cube root, 1.485'. 

14. Find the cube^and also the cube root of .463. ' 

Ans, Cube, .099252847 ; cube root, .773'. 

16. Find the cube and also the cube root of 125^. 

Ans. Cube, 1976656f ; cube root, 5.006'. 

16. How many rods of fence will be required to enclose U 
acres of ground, in the form of a square ] Ans. 160 rods. 

17. How many rods of fence would be required to enclose 
a field containing lb A. 2 R. 20 P., and having its length equal 
to twice its breadth? Ans. 212.130' rods. 

18. A farmer has two tracts of land containing the same 
number of acres. One of the tracts is a square which is 
10000 rods in compass, and the other an oblong whose breadth 
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is one-third of its length ; required the dimensions of the 
latter. Am. Length 173.205% breadth 67.735' rods. 

19. How many square feet of plank would be required to 
line the four sides of a cubical cistern which shall contain 500 
barrels of water ? Ans, 820.364' sq.ft. 

20. A granary whose capacity is 3000 bushels, has its length 
equal to twice its breadth or hei^t. What are the dimensions 
of the granary ? 

Ans. Breadth or height 12.312', length 24.624'y^. 

21. Another granary whose capacity is 5000 bushels, has 
its length equal to twice its height, and its height equal to 
twice its breadth. What are its dimensions ? 

Ans. Breadth 11.686', height 23.172', length 46.344'. 

22. A certain orchard contains 822649 trees, and the number 
of rows of trees is equal to the number of trees in each row 
Required the number of rows. Ans. 907. 

23. A bale of linen contained 1521 yards', and the number 
of pieces in it was equal to the number of yards in each piece. 
How many pieces were there 1 Ans. 39. 

24. A ^mer wishes to know what must be the depth of a 
cubical box which shall contain 100 bushels of grain. 

Ans. 4.992'yi. 

25. A gentleman has an oblong garden 40 poles in length, 
and 23 p. in brejedth. Intending to reduce it to the form of a 
square, of the same area, he wishes to know what must be the 
length of each side. Ans. 30 331' p. 

26. A certain reservoir for water is 150^11. in length, lOO^if. 
in breadth, and 2Qft. in depth, and is lined at the bottom and 
sides with plank which cost $1.60 per 100 sq.ft. Had the 
reservoir been in the form of a cube of equal capacity, what 
would have been gained or lost in the cost of the plank for 
lining it ? Ans. $38,898' gained. 



THE ERD. 



r 



ift 



X 



•M 






^ • 



f* 



